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(54) HasaaHHe H3o6peTeHHa: ABEPPOMETP C CMCTEMOM TECTMPOBAHHH OCTPOTBI 3PEHM5I 

(57) Abstract: The group of inventions is used for a medical clinical 
practice for automatically measuring a human eye abberation, 
determining a subjective visual acuity associated with the selection of a 
best spherocylindrical correction, investigating the influence of high 
orders aberrations on the visual acuity and for prognosticating the eye 
correction results. The inventive aberrometcr comprises a point light 
source which is projected on the eye retina and forms a virtual source 
thereon whose radiation is dispersed by said retina and passes through 
the eye optical systems acquiring a phase modulation corresponding to 
the total eye optical aberration. Said aberrometer also comprises a 
system for measuring the shape of the radiation wave front coming out 
from the eye which is embodied in the form of a wave front sensor 
whose output signal is transmitted to a device control system, an 
aberration compensation system which is disposed between the 
human eye and an measuring system and through which the radiation coming out from the eye and projected on the eye retina of 
the virtual source passes and a test picture projector which projects the test picture image on the eye retina. In the particular 
embodiments, said aberrometer is provided with an additional adjusting, self-calibrating and self-testing system, wherein the 
aberrometer control system can be complemented with a microprocessor controller. The inventive method for setting the 
aberrometer consists in establishing a required distance between the device and a patient eye by illuminating the eye, in 
projecting a mark picture on the iris thereof and in visually observing the relative positions of the projected mark pictures and 
the three-dimensional displacement of the device and/or the eye with respect thereto. 




A A MICROPROCESSOR CONTROLLER 
B B COMPUTER 
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(57) Pe(J>epaT: fpynna h3o6pctchhh npeAHa3HaneHa jxnn Hcnojib30BaHHJi b mcahuhhckoh kjthhhh6Ckoh npaKTHKe rjix aBTOMaTHnecKoro 
H3MepeHHji a6eppauHH HejioBenecKoro rjia3a, onpe^ejieHHa cySteKTHBHOH ocTpoTbi 3peHHH c oAHOBpeMeHHbiM noA6opOM HaHJiyHiueii 

C(J)ep0UHJIMH^pH4eCK0M KOppeKUHH, HCCJieAOBaHHfl BJIHflHMM aGeppaiJHH BblCIUHX nOpfl^KOB Ha CyG^eKTHBHyK) OCTpOTy 3pCHHH H 

nporH03HpOBaHHa pe3yjibTaTOB KoppeKUHH 3peHH5i. A6eppOMeTp coAep>KHT ToneHHbiH hctohhhk cBeTa, KOTopbiH npoeKTHpyeTCH Ha 
ceT4aTKy ma3a h co3AaeT Ha Heft BHpiyajibHbiH hctohhhk, H3Jiy4eHHe KOToporo pacceHBaeTca ccTnaTKOH, npoxoAHT nepe3 onTHHecKHe 
CHCTeMbi rjia3a, npHo6peTa« npn 3tom qba30ByK) MOAyjunjHK), cooTBeTCTBytomyio cyMMapHbiM onTHHecKHM a6eppauH«M rjia3a, cHCTeMy 
H3MepeHH« ({)opMbi BOJiHOBoro (}>poHTa Bbime^iuero H3 rjia3a H3Jiy4eHH« b bh&q AaT4HKa BOJiHOsoro (j)poHTa, BbixoAHOH cnrHan c 
KOToporo nocTynaeT b CHCTeMy ynpaBJieHHH npH6opOM, pacnojio>KeHHyio Me^Ay 4ejiOBe4ecKHM rna30M h chctcmoh H3MepeHHfl 
CHCTeMy KOMneHcauHH aGeppaunn, 4epe3 KOTopyio npoxoAHT BbimeAuiee H3 rjia3a H3Jiy4eHne cnpoeunpOBaHHoro Ha ceT4aTKy rjia3a 
BHpTyaribHoro HCT04HHKa, h npoeicrop TecTOBbix KapTHH, o6ecne4HBaK)mHH npoeunpOBaHHe H3o6pa>KeHHH tcctoboh KapTHHbi Ha 
ceT4aTKe rjia3a. B 4acTHbix cjiy4aax HcnojmeHHH a6eppOMeTp AonojiHHTejibHO co#ep>KHT CHCTeMy HacTpoHKH, aBTOKanH6poBKH h 
caMOTecTHpoBaHHfl, a cHCTeMa ynpaBJieHHH a6eppoMeTpoM mokct 6biTb AonojiHeHa MHKponpoueccopHbiM KOHTpojuiepoM. Cnoco6 
HacTpoHKH a6eppoMeTpa 3amno4aeTCfl b BbiCTaBjieHHH Tpe6yeMoro paccToaHHfl ot npn6opa ao ma3a nauHeHTa nyTeM noACBeTKH nna3a, 
npoeunpoBaHHJi H3o6pa5KeHH5i MapoK Ha paay>KHyK) o6oAOHKy rjia3a nauneHTa, BH3yanbHoro Ha6jnoAeHHfl 3a B3aHMHbiM 
pacnojio>KeHHeM npoeunpyeMbix H3o6pa>KeHHH MapoK h TpexMepHoro nepeMemeHHH npH6opa h/hjih rjia3a OTHOCHTejibHO npn6opa. 
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A6eppoMeTp c cMCteMOM TecTiipoBaHM* ocTpoTbi 3peHM* 



Tpynna ui3o6peTeHi/m KacaeTCfl kohctpykmum m HacTpoiiKH ocjDTanbMonornMecKi/ix 
npuSopoB flrifl M3MepeHna a6eppai4i/M MenoBenecKoro rna3a - a6eppoMeTpoB, npuMeH^eivibix 
b KJiMHunecKOM MeflnunHCKOM npaKTMKe. npeflCTaBneHHbiPi b KanecTBe i/i3o6peTeHi/m 
a6eppoMeip npeflHa3HaMeH arm aBTOMaTunecKoro n3MepeHna a6eppai4nCi HenoBenecKoro 
rna3a, onpefleneHnq cy6"beKTHBHOK ocTpoTbi 3peHi/ia c oflHOBpeMeHHbiM nofl6opoM 
HannyHLueii cctDepounnnHflpuHecKOM KoppeKqun npn pa3nnMHbix coctohhhhx aKKOMOAai_ii/in 
r;ia3a, a bo btopom BapnaHTe ncnoriHeHMP - Rnn wccneAOBaHi/m bjim^hm^ a6eppaL4MM Bbicuinx 
nopfiAKOB Ha cy6*b6KTMBHyK) ocTpcrry 3peHMfi m npomo3MpoBaHHfi pe3ynbTaTOB KOppeKLJUI/l 

3peHHfl npH nOMOLi^H OHKOB, HHAHBHAyaflbHblX KOHTaKTHblX J1HH3, MHTpaOKyn^pHblX J1I/IH3 \AH\A 

na3epHOM a6nflLinw. 

YcTpoMCTBo HacTpOMKn a6eppoMeTpa, npeAHa3HaneHHoe AJ"i* tomhow ycTaHOBKM 
paccTOHHHfl ot rna3a ao npn6opa (coBMemeHne BXOAHoro o ma3a 3paHKa npui6opa co 
3paHKOM rna3a), HBrmeTcn ero 3HaMMMOM nacTbK), ho MO>KeT 6biTb i/icnonb30BaHO no CBoeMy 
cjDyHKUMOHaribHOMy Ha3HaHeHHK) b cocTaBe n\o6b\x oc^TajibMonornnecKnx npn6opoB, 
npMMeH^eMbix b MeAHMUHe, b nacTHocTH b KnuHUMecKOM npaKTUKe npn onepupoBaHnn 
HenoBenecKoro ma3a, A^arHOCTi/iKe ero naTonornti n M3MepeHnn ero xapaKTepucTMK. 

Peanw30BaHHbiM b ycTpoMCTBB HacTpofiKH a6eppoMeTpa cnoco6 MO>KeT 6biTb 
peKOMeHAOBaH f\nn HacTpowKM nK>6oro ocfrranbMorion/iMecKoro npi/i6opa. 

flrm onpeAeneHi/m ocTpoTbi 3peHH* b KnuHnnecKOM npaKTUKe npw\/ieHflK)T Ta6nni4bi 

CUMBOJIOB H KapTHH, BeflMHMHa KOTOpblX {f\H9\ 3aAaHHOrO paCCTOflHUfl, 06bNH0 5m) 

cooTBeTCTByeT pa3JiMHHOMy yrnoBOMy pa3Mepy Ha ceTnaTKe ma3a. YmoBOMy pa3Mepy 1 
MUHyTa cooTBeTCTByeT 3peHne eAUHMLia (20/20 b aHrnofl3bMHoi/i nmepaType). riyTeM onpoca 
McnbuyeMoro ycTaHaBnuiBaeTc^ HanMeHbuji/ii7i pa3Mep pa3.ni/MaeMbix cmmbojiob, hto m 
onpeAermeT ocTpoTy 3peHi/m (TaK, Hanpwviep ecnn pa3Mep pasnnnaeivibix CMMBonoB paBeH 
5 mmh, to ocTpoTa 3peHi/i* paBHa 0.5). rioA^op HannyMLueM cc(DepoL4MnMHApwHecKOM KoppeKqun 
ocyLqecTBnqeTc^ npn noMOinn npo6Hbix jimh3 nwQo aBTOMaTH3npoBaHHbix Ha6opoB TaKnx jikh3 
(cfcoponTepoB), npn stom pe3ynbTaTbi KoppeKqi/in KOHTponnpyHDTCP no Ta6nni4aM ci/imbohob. 
npoqecc 3tot AOCTaTOMHO TpyAoeMOK \a A^HTeneH, oco6eHHO npn Hannnnn cno>KHoro 
acTnrMaTM3Ma (E.H.KoBaneBCKMfi «Oc|)TanbMonorn5R» M.MeAHMUHa, 1995r c45-83). flrifl 
ycKopeHM^ noA6opa KoppeKqun ncnoxib3yK)TCfl pa3fMHHbie MeTOAbi M3MepeHfm pecfrpaKuwi/i, 
HanpuMep, CKwacKoni/m, i/inn aBTOMaTM3npoBaHHbie npn6opbi - pecjDpaKTOMeTpbi. I~lpn stom 
HaManbHbie napaMeTpbi KoppeKTnpyK)mnx nnH3 Bbi6i/ipaK)TCfl hcxoaa M3 noKa3aHMM otmx 
npn6opoB. Bonee coBepiueHHbiMM npn6opaivin p,nn M3MepeHM^ onTtmecKnx xapaKTepucTMK 
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ma3a nsnatoTcn a6eppoivieTpbi, KOTopbie MoryT M3Mep^Tb He TonbKO pec^paKquK) m 
acTnrMaTH3M, ho m a6eppauMM Bbiciunx nopnflKOB. 

H3BecTHO ycTpoiiCTBo Toro >Ke Ha3HaHeHM?i, mto m 3aHBneHHoe M3o6peTeHne 
(«A6eppoMeTp c CMCTeMOM TecTupoBaHna ocTpOTbi 3peHMfl») - o<$rranbMonornHecKnti npn6op, 
onucaHHbiM b «Objective measurement of wave aberrations of the human eye with use of a 
Hartmann-Shack wave-front sensor" Junzhong Liang, Bernhard Grimm, Stefan Goelz, Josef F. 
Bille (JOSA A, Volume 11, Issue 7, 1949-July, 1994), Ann u3MepeHH* a6eppai4u£i 
HenoBenecKoro rna3a, coflepwamtiM TonenHbiM mctomhmk CBeTa flnq noACBeTKn ma3a, KOTopbiM 
npoeKTiipyeTca Ha cernaTKy rna3a n co3AaeT Ha new BMpTyanbHbiM onopHbii/i mctomhmk, 
M3nyMeHMe KOToporo pacceMBaeTca ceTnaTKOM, npoxoAHT nepe3 onTMHecKMe CMCTeMbi rna3a, 
npMo6peTaa npM otom <t>a30Byio MOflyn^qMK), cooTBeTCTByjomyio cyMMapHbiM onTMHecKMM 
a6eppai4M5iM rna3a, CMCTeiviy M3MepeHMfl cjDopMbi Bo/iHOBoro cfrpoHTa BbiweALuero M3 ma3a 
M3nyMeHM?i b BMAe AaTMMKa LUaKa-rapTMaHa, bnxoahom cMrHan c KOToporo nocTynaeT b 
CMCTeMy ynpaBneHMH npM6opoM, cocTOHLnyK) M3 KOMnbK)Tepa, KOTopbiM o6ecneMMBaeT 
o6pa6oTKy AaHHbix, BoccTaHaBJiMBa* KapTy a6eppai4MM, xpaHeHMe AaHHbix m ynpaBneHMe 
npMBopoM no KOMaHAaM onepaTopa. flaHHoe ycTpoMCTBo npMHHTO HaMM 3a npoTOTMn, KaK 
HaM6onee 6riM3Koe 3aflBn*eMOi\/iy M3o6peTeHMK) Arm o6omx BapMaHTOB ero McnonHeHMH no 

COBOKynHOCTM CymeCTBeHHblX npM3HaKOB. 

K npMMMHaM, npen^TCTByjoLAMM AOCTM>KeHMK) yKa3aHHoro HM>Ke TexHMMecKoro 
pe3ynbTaTa f saKJifonajomerocH b yBenMneHMM AHHaMMMecKoro Anana30Ha \A3M\epeHv\n 

a6eppai4MM (OTHOLUeHMe Me>KAy MMHMManbHOM M MaKCMManbHOM Be/IMMMHOM M3Mepj^eMbix 

a6eppai4MM), othocmtch Mcnonb30BaHMe b npoTOTMne AaTHMKa BoriHOBoro cfrpoHTa TMna LUaKa 
- TapTMaHa, kotophm He no3BonaeT oAHHaKOBO xopoujo M3Mep^Tb a6eppauMM 6oribLuoM m 
ManoM aMnriMTyAbi. Ecjim napaivierpbi A^THMKa noAo6paHbi TaKMM o6pa30M, hto Anana30H 
M3MepeHM^ pacujMpeH, to Ma/ibie a6eppai4MM M3Mep^K)Tc^ co 3HaMMTeribHOM olum6kom. 

□oCKOJlbKy B KTIMHMMeCKOM npaKTMKe BCTpeMaKDTCfl KaK CfiyHaM C MaflblMM a6eppai4M*MM, TaK M 

c 6oJibiuMMM, yKa3aHHbiM cjDaKTop nsnnejcn cymecTBeHHbiM HeAOCTaTKOM a6eppoivieTpoB c 

T3KMMM AaTMMKaMM. 

CymecTByKDT pa3fiMHHbie MeTOAbi yBeriMneHMH AHHaMMHecKoro A^ana30Ha M3MepeHMM 

AaTHMKOB BODHOBOrO (frpOHTa. 

TaK, HanpMMep, M3BecTH0 TexHMMecKoe peiueHMe (HaTem- USA N°6,550,917), b 
kotopom npeA^araeTca Mcnonb30BaTb cneuwanbHyio CMCTeMy npeKOMneHcaqMM An* onopHoro 
nyHKa, no3BormK>inyK) co3AaTb na3epHoe naTHo Manoro A^aivieTpa Ha ceTnaTKe. npM stom m 
ero o6pa3 b cfroKyce MMKporiMH30Boro pacTpa 6yAeT MaribiM. OAHaKO, npM ManoM pa3Mepe 
n^THa Ha cepnaTKe B03pacTaeT BnM^HMe cneK/i MOAyn^MMM (c(Da30BOM m aivinjiMTyAHOM) 
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pacceaHHoro M3nyHeHUfl, hto CHi/iwaeT TOHHOCTb n3MepeHnii. Kpoivie Toro, npn wcnonb30BaHHi/i 
30HflnpyKDLi4ero nyHKa 3HannTenbHoro fluaivieTpa, y>Ke He b bi n on h h k>tch ycnoBHfl 
OflHonpoxoflOBOM cxeMbi n3MepeHMM m HeKOTopbie a6eppai_|nn caMOKOMneHcnpyK)TCjq npn 
ABOwhom npoxofle n3nyHeHi/m. ripn ncnonb30BaHw/i 30HflnpyKDU4ero nyHKa Manoro A^aMeTpa 
(0,5- 0,8 mm) pa3Mep n^THa Ha ceTHaTKe npaKTuqecKM He 3aBucnT ot a6eppai4MM 
nccneflyeMoro ma3a, a cucTeMa npeKOMneHcaunn qBnneTCfl b npuHqune M3nnLUHe£i, xota AJ"i* 
cnynaeB 6onbLunx pecfcpaKUKOHHbix olum6ok (>10 fl) Mo>KeT wcnonb30BaTbCfl KOMneHcaTop 
pec}DpaKL4MM. BMecTe c TeM, noAo6Haa cucTeMa Heo6xoflMMa p,r\9\ n3nyHeHi/m, Bbixoflq^ero H3 
rna3a, nocKonbKy fluaMeTp nyHKa BbixoAflLnero n3nyneHHfl AOCTuraeT 8 mm. 

B tom >Ke H3o6peTeHMM (naTeHT USA Nq 6 550 917) npeA-naraeTca BKnioni/iTb b 
cucxeMy npeKOMneHcaunn, pa3MemaeMyK) Me>KAy onTunecKOM npoeKuwoHHofi cucTeMOM m 
ma30M, ycTpowcTBO, BHOcamee Liuni/iHApunecKyKD KoppeKLinK) b 30HAnpyK)Lnee M3nyHeHwe. flpn 
3tom npeAnonaraeTc^ Ao6nTbca MHHMManbHoi/i BennnnHbi nsrma Ha ceTHaTKe rna3a. 
CnnTaeTc^, hto TaKUM o6pa30M noBbiwaeTCfl TOHHocTb onpeAeneHMA KOopAnnaT n^TeH, 
nocKonbKy nflTHa b cfroKyce MHKponiiH30Boro pacTpa HBnflKrrcfl i/i3o6pa>KeHi/iflMn n^rma Ha 
ceTnaTKe. Oah3ko, TaKofi bwboa cnpaBeAnuB TonbKO b tom cnynae, KorAa KoopAwnaTbi naTeH 
onpeAe/i^JOTcq no TOHKe c MaKCHManbHbiM 3HaneHneM MHTeHCHBHOCTH. B HacToamee BpeM* 
npaKTi/mecKM bo Bcex noAo6Hbix npn6opax uicnonb3yeTc* hhom anropuTM (cm. npoTOTun Liang 
et all), KorAa KoopAHHaTbi n^TeH onpeAenaKrrcfl c noMombK) noAcneTa mx qeHTpoB Mace (no 

MHTeHCMBHOCTl/l). TaKOM MeTOA n03BOnfleT BblHUCnflTb nO/10>KeHHe n?1THa C TOHHOCTbK), 

npeBbiwaK)Lnei?i paccTOAHt/ie Me>Ky CBeTOHyBCTBHTenbHbiMM sneMem-aMU MaTpi/iHHbix 
<J)OTOAeTeKTopoB (HanpuiMep n3C KaMep). Bone Toro, 3Ta TOHHOCTb yBenHHKBaeTca npn 
yBennneHuin nnomaAn n^THa Ha cjDOTOAeTeKTope. TaKi/iM o6pa30M, npn ncnonb30BaHwi/i 
noAo6Hbix anropnTMOB, HeT Heo6xoAHMOCTM yMeHbiuaTb pa3Mep n^THa Ha ceTnaTKe, 6onee 
Toro Mpe3MepHoe ero yMeHbtueHne npuBOAUT k noTepe tohhoctm n3MepeHnfi. 

B tom >Ke ui3o6peTeHHM atih BHeceHi/m acTi/irMaTunecKofi KoppeKunn npeAnaraeTca 
Mcnonb30BaTb LU/ini/iHAPHHecKi/iii TenecKon. HeAOCTaTKOM noAo6Hbix cucTeM HBnaeTCfl i/ix 
cfiyHKUMOHanbHaq orpaHMMeHHocTb b cbh3h c npon3BOACTBOM He acTurMaTunecKoro, a 
141/ini/iHApnHecKoro BonHOBoro cfepoHTa m cno>KHoe MexaHHHecKoe ynpaBneHue t3khmm 
ycTpOMCTBaMi/i. Topa3AO yAo6Hee ncnonb30BaTb MMeHHo acTurMaTMHecKw/i KoppeKTop, a He 
qnnnHApunecKMCi. I/I3 acTnrMaTH3Ma uwihhap mo>kho nonynnTb, Ao6aBnflfl AecjDOKyc - 
KOMneHCwpy* KpnBui3Hy oAHoro 1/13 ceneHi/iti ceAna. M3BecTH0, hto Aetf>0Kyc m acTnrMaTH3M 
opToroHanbHbie c}DyHKL4Mi/i (a AecfroKyc n unnuiHAP - HeT), nosTOMy pa3no>KeHne no TaKUM 
dpyHKi\\A9\M cjDopMbi BonHOBoro c|DpoHTa ^Bn^eTCH OAHQ3HaHHbiM. CooTBeTCTBeHHO, ecnn 
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iicnonHMTenbHoe ycTpofiCTBO - acTunviaTMHecKMM KoppeKTop peann3yeT 3th 4>yHKMHi/i, to h 
opraHM3aun^ aBTOMarnHecKoro ynpaBneHHH TaKUM ycTpofiCTBOM HaMHoro npome. 

M3BecTHO ycTpowcTBO KOMneHcaL4nn acTnriviaTH3Ma (Jl.C. Ypiviaxep, Jl.l/I. AM3eHLUTaT 
«Ocf)TanbMonornMecKMe npn6opbi», 1988, CTp. 288), cocToamee m KOM6i/iHai4i/in AByx 
BpaLiiaK)LMMXC5R BOKpyr onTMMecKOM och cucTeMbi v\ pacnono>KeHHbix nocneAOBaTeribHO 
UnriMHflpuHecKMx urm TopunecKMX J1MH3 pa3Hbtx 3H3K0B c MexaHMHecKMM npuBOflOM pyHHoro 
ynpaBneHUH. HeflOCTaTKOM flaHHoro KOMneHcaTopa acTnrMaTH3Ma (flanee 
acTurMOKoppeKTop) HBrmeTCfl HeB03MO>KHOCTb aBTOMaTH3aunn npouecca ynpaBneHnq hm 
M3-3a cjiokhoctii KOHCTpyKMMM ero MexaHMnecKoro npuBOfla BcneflCTBue 3aBMCMMoro 
Bpau46HM^ yKa3aHHbix nnH3 (yrnbi noBopcrra nnH3 paBHbi, a ocb acri/iriviOKoppeKTopa 
BbicTaBnaeTCH nyTeM noBopoTa Bcero ycTpowcTBa b uenoM BOKpyr onTMHecKOM ocm cucTeMbi). 

BcneACTBiie OTcyTCTBi/m b npoTOTune npoeicropa TecTOBbix KapTi/iH, flaHHoe ycTpouiCTBo 
He npucnocoSneHO fln^ uiccneAOBaHH* ocTpoTbi 3peHna, cyS-beKTHBHOM oueHKn KanecTBa 
bhochmom KoppeKMnn m ynpaBneHi/m bhocmmom KoppeKi4ne£i. 

HeflOCTaTKOM n3BecTHoro ycTpofiCTBa nsnaejcn TaioKe OTcyTCTBue b HeM cucTeMbi 

CaMOTeCTHpOBaHHfl M aBTOKani/lSpOBKH MexaHMMeCKMX H OnTMHeCKMX 3JieMeHTOB, 

no3BonflK)me£i noAAepwHBaTb cucTeMbi npn6opa b pa6oTOcnoco6HOM coctojrhmh. 

MexaHnnecKne noflBn>KHbie aneivieHTb! cucTeMbi a6eppoivieTpoB MoryT b pe3yribTaTe 
aKcnjiyaTaqnM BbixoAHTb M3 paSonux nonoKeHi/iii, 6onee Toro, aflanTHBHbie aneivieHTbi 
(3epKana) b o6u4eM cnyMae HBrmtOTC* HenMHeMHbiMn, HanpuMep, b nbe3oynpaBn*eMbix 
3epKanax HenHHeiiHOCTb v\ rncTepe3nc aoxoaht ao 25% ot flnana30Ha ynpaBneHi/in, noaTOMy 
ncnonb30BaHne cumanoB ynpaBneHwa Rnn oueHKn npoctwrm KoppeKunn naej HeTOHHbii/i 
pe3yribTaT. B M3BecTHbix KOHCTpyKi_|Hflx a6eppoivieTpoB an* Kanu6poBKn npwMeHHKrr 
onTunecKne TecTOBbie aneivieHTbi: nu6o BHeiuHne orm/mecKi/ie cucTeMbi, npeflCTaBn^KDHine 
co6om onTunecKMPi aHanor ma3a c tohho n3MepeHHbiMn napaivieTpaivin, nn6o jame >Ke 
CMCTeMbi, ho BCTpoeHHbie b onTMHecKMii TpaKT npn6opa npui noiviomn CBeTOAeriuiTenbHbix 
nnacTMH (riaTeHT USA 6,637,884). BHeLUHne cucTeMbi Kann6poBKM Tpe6yK)T tohhom 
ycTaHOBKM oTHocnTenbHO npn6opa n onpefleneHHofi KBanncfDHKaqnn onepaTopa npn 
npoBefleHMM otow npoueAypbi. KpoMe Toro, Kann6poBKy Henb3a aBTOMaTU3upoBaTb (nocKoribKy 
Tpe6yeTca ynacTue onepaTopa). BnyTpeHHue ycTpowcTBa Kann6pOBKn, coAepwami/ie TecTOBbie 
onTunecKne aneMeHTbi, anowHbi b M3roTOBJieHnn n TpeSytOT npuMeHeHHH AonoriHurrenbHbix 
flennTeribHbix nnacTMH nnn nepeKJiKDHaeivibix onTunecKnx aneMemroB. 

OTcyTCTBue b n3BecTHOM ycTpotiCTBe cucTeMbi HacTpoMKM (HaBeAeHM^) npn6opa, T.e. 
coBMeLAeHM^ BXOAHoro 3paHKa npn6opa co 3paHKOM rna3a, npuBOAUT k CHM>KeHHK) tohhocth 
M3MepeHHM TeM 6o/ibLuei?i, neM 6onee bwcok nop^AOK M3Mep^eMbix a6eppauuiM v\ mx BenuMMHa. 

4 

3AMEH5IIOmHH JIHCT (nPABHJIO 26) 



WO 2005/089635 PCT/RU2005/000124 

CymecTByiOT pa3riMHHbie ycTpowcTBa Arm ycTaHOBKM wenaeivioro paccTOHHum ot 
ocjDTaribMonornHecKoro npn6opa ao ma3a. 

H3BecTHO ycTpoMCTBO (naTeHT US Ns 4,881,807), b kotopom A^m onpefleneHna 
paccTOHHUfl ot npn6opa ao ma3a ncnonb3yHDTca KOMnbKyrepHbie MeTOAbi o6pa6oTKi/i 
nono>KeHMfl n3o6pa>KeHHM riypKUHbe, i/icnonb30BaHne kotophx 3HaHHTeribHO ycno>KHfleT 
KOHCTpyKMMK) npw6opa m npoqeflypy ero HaBeAeHHa: npo6neivia 3aK/iK)MaeTCfl b cjio>khocth 
nonaflaHM^ onepaTopoM b o6nacTb pa6oTbi aneiorpoHHOM cucTeMbi m onpefleneHM^ 
HanpaBneHUfl paccoBMemeHua. 

Han6onee 6jim3kmm ycTpowcTBOM Toro >Ke Ha3HaHeHMjq k 3aflBrmeMOMy ycTpoMCTBy 
HacTpoMKi/i (HaBefleHU^) a6eppoMeTpa m peann30BaHHOMy b HeM cnoco6y HaBeAeHua npn6opa 
no coBOKynHOCTH cymecTBeHHbix npn3HaK0B HBrmeTCfl npuH^Toe 3a npoTOTun 
ocjDTanbMonornMecKoe ycTpoMCTBO p,nn H3MepeHi/ia h onepupoBaHHH rna3a 
(naTeHT US N° 5,562,656). M3BecTHoe ycTpoMCTBO BKnionaeT CMCTeiviy npoeMnpoBaHHH 
M3o6pa>KeHi/m MapoK Ha rna3 nauuieHTa c HCTOMHUKaivM ero noflCBeTKM, cucTeiviy BW3yanbHoro 
Ha6riK)fleHmq 3a B3awviHbiM pacnono>KeHMeM M3o6pa>KeHnti 3tmx MapoK, cucTeiviy flna 
TpexMepHoro nepeMemeHHH BbiweynoMFiHyToro npn6opa OTHOCMTeribHO ma3a namieHTa. 
CucTeMa npoequpoBaHM^ BKriNDnaeT Asa npoeicropa, pacnono>KeHHbix noA ymoM k onTMMecKoCi 
och npn6opa, KOTopbie co3flaK)T M3o6pa>KeHMe orhow nnn HecKoribKnx me/ieti Ha poroBHLie 
rna3a, HaSniOAafl 3a B3ai/iMHbiM nono>KeHMeM KOTopbix nepe3 MUKpocKon, cyAflT o paccTo^HMM 
ot npn6opa ao rna3a. 

CnocoS HacTpotiKH, peann30BaHHbm b M3BecTHOM M3o6peTeHMM A^m M3MepeHWfl m 
onepupoBaHuia, 3aKnK>HaeTCfl b noACBeTKe rna3a, npoeL|npoBaHiin M3o6pa>KeHM^ u\eneih Ha 
rna3 nauneHTa, BM3yanbHoro Ha6nK)AeHuifi 3a B3ai/iMHbiM pacnojioweHi/ieM npoequpyeivibix 
M3o6pa>KeHnti meneii w TpexMepHoro nepeMemeHH* npn6opa. 

HeAocTaTKaivin a^hhoto ycTpoMCTBa n cnoco6a HacTpotiKu HBrmeTCH HH3Kaa TOMHOCTb 
ui3MepeHHM, hto o6ycnoBneHo cfcopMi/ipoBaHHeM KapTi/iHbi n3o6pa>KeHn« MapoK Ha poroBuqe 
rna3a, orpaHnneHne o6nacTn npi/iMeHeHi/m ycTpOMCTBa npn ncnonb30BaHnn mctomhmkob cBeTa 
He6onbLUOM molahocth TonbKO HeKOMcfDopTHOti aj™ nauneHTa bhahmom o6nacTbK) cneicrpa, 
nocKoribKy KapTMHa HsoepaweHfm meneM cjDopMnpyeTCH Ha poroBuqe, nBnntomeiACfi 
npo3paHHoti cpeAoii n Ha6nK>AeHi/ie bo3mo>kho TonbKO 3a cneT ee pacceflHi/ia: pacceaHHoe 
M3o6pa>KeHne menew He 6yAeT buaho Ha poroBnue b MHcjDpaKpacHOM o6nacTH cneicrpa n3-3a 
Manoro KOHTpacTa. KpoMe Toro, KOHCTpyKLiua iicnonb3yeivtbix b npoTOTune MapoK He no3BonaeT 
A0CT3T0HH0 0AH03H3HH0 onpeAeni/iTb onepaTopoM HanpaBneHne paccoBMemeHHfl. 
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3aflBnaeTCfl rpynna M3o6peTeHHM «A6eppoMeTp c cucTeMoui TecTupoBaHH* octpotm 
3peHum (BapnaHTbi), ycipoiiCTBO i/i cnoco6 ero HacTpoMKM», o6pa3yK)mnx eAUHbiM 
M3o6peTaTeribCKMii 3aMbicen: 

- BapnaHTbi nivieK)T oaho n to >Ke Ha3HaneHMe (aBTOMamnecKoe M3MepeHne a6eppaL|HM 
HenoBenecKoro rna3a, onpeAeneHMe cy6-beKTMBHofi ocTpoTbi 3peHWfl c oAHOBpeivieHHbiM 
nofl6opoM HannyHLueM cc^epounriMHApuHecKOM KoppeKunn npn pa3nnHHbix cocto5Rhm^x 
aKKOMOflauuM ma3a, nccneflOBaHne bjim^hm^ a6eppaui/iLi bnclumx nop^flKOB Ha cy6"b6KTHBHyio 
ocTpoTy 3peHum n npomo3npoBaHn« pe3yribTaTOB KoppeKi_|nn) h npn CBoeM ocymecTBneHUH 
AaKDT OAHHaKOBbiw b cnoBecHOM BbipaweHHi/i TexHMMecKnui pe3ynbTaT - yBeriMHeHne tomhocth 
n3MepeHnii; 

- ycTpoMCTBO HacTpoMKM npeAHa3HaneHO Rnn i/icnonb30BaHHfl b a6eppoMeTpe, 

- cnoco6 HacTpOMKM a6eppoivieTpa ocymecTBneH b ycTpoMCTBe ero HacTpoiki/i. 

3aAaMa Ha pemeHne kotopom HanpaB/ieHa 3a*BneHHafl rpynna i/i3o6peTeHni7i 
3aKriK)HaeTC« b co3AaHnn 6onee tohhoto oct>TanbMonornHecKoro npn6opa c llihpokhmh 
4)yHKL4MOHanbHbiMM bo3mo>khoct?imm, no3BormK>Lnero aBTOMaTi/NecKH M3Mep^Tb a6eppai4Mi?i 
HenoBenecKoro rna3a, nccneAOBaTb nx BJiwaHi/ie Ha cy6"beKTHBHyK) ocTpoTy 3peHi/ifl i/i 
npomo3MpoBaTb pe3yribTaTbi KoppeKLiww. 

O6L14MM TexHunecKUM pe3ynbTaT, KOTopwii MoweT 6biTb nonyneH npn ocyujecTBneHnn 
rpynnbi n3o6peTeHHM, o6pa3yK)Lnwx eAUHbM n3o6peTaTenbCKHM 3aMbicen, 3ai<nK)MaeTCfl b 
yBennneHMM tomhoctm n3MepeHni/i oct)TanbMonornMecKoro npn6opa. 

Ochobhom TexHUMecKUM pe3ynbTaT, KOTopbiui MO>KeT 6biTb nonyneH npn ocymecTBneHnn 
n3o6peTeHi/ia «A6eppoMeTp c cucTeMOM TecTi/ipoBaHHfl ocTpoTbi 3peHMfl» b o6oux BapnaHTax 
ncnojiHeHU^, 3aKriK)MaeTCH b ysenmeHVHA AUHaMnnecKoro A^ana30Ha M3MepeHHM (yBennMeHne 
OTHocHTenbHoi?) TOMHOCTH M3MepeHMM), a TatoKe bo3mo>khoctm nccneAOBaHna m onpeAeneHna 
KnuHMMecKOM ocTpoTbi 3peHkm c OAHOBpeivieHHbiM noASopoM HannyHLueM 
ccfDepoMnnnHApunecKOM KoppeKLiuti v\ KoppeKunn no Bbicwwvi nop*AKaM a6eppaL4nui. 

flononHHTenbHbie TexHunecKne pe3ynbTaTbi, KOTopbie MoryT 6biTb nonyneHbi b MacTHbix 
cjiynaax n3roTOBneHna m i/icnonb30BaHMfl i/i3o6peTeHna «A6eppoMeTp c CHCTeMofi 

TeCTkipOBaHU^ OCTpOTbl 3peHM5R» (BapwaHTbl), 3aKTIK)HaK)TCfl: 

- bo3mo>khoctm ynpaBneHi/m bhochmoli KoppeKUHeLi; 

- aBTOMaTH3auMM npoMeccoB kohtpoha n noAAep>*annfl pa6oTocnoco6Hoc™ npw6opa 
(ycTpaHeHnn HenoBenecKoro cfraKTopa npn Hacrrpoi/iKe npn6opa), 

- ynpomeHHM KOHCTpyKi4Mn npuSopa, 

- pacLunpeHMM c^yHKMMOHanbHbix B03M0>KH0CTei?i npu6opa, 

- ynyniueHUM ycnoBUM npn aKcnnyaTaunn npn6opa, 
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- Mcnonb30BaHHH nojiyMeHHbix pe3ynbTaTOB M3MepeHHM flnq KoppeKqun 3peHHfl, 

Pea/in3ai4i/m npeAJioweHHoii KOHCTpyKqun cucTeivibi KOMneHcai4i/iu, 3a cneT KOTopoti b 

M3BeCTHOM M306peTeHMH OCyiAeCTBnfleTCfl KOMneHCai4HOHHblM MeTOfl H3MepehMfl, B OTJlMHUe 

ot cymecTByK)Lunx KOMneHcaTopoB, no3BormeT: 

- pacLunpnTb 4>yHKMMOHanbHbie bo3mo>khocth KOMneHcaTopa acTnriviaTH3Ma n opraHH30BaTb 
aBTOMaTunecKoe ynpaBjieHne hm; 

- ynpocTMTb KOHCTpyKi4MK) oct>TanbMonorMHecKoro npn6opa n CAenaTb 6onee yAo6HbiM 
npoMecc ero HaBefleHna 3a cneT npeAno>KeHHOM KOHCTpyKunn m MecTa pacnono>KeHHfl 
KOMneHcaTopa pecf>paKLinn. 

flonoriHMTeribHbie TexHunecKne pe3yjibTaTbi npn ocyL^ecTB/ieHnn 3aaBneHHoro 
ycTpoficTBa HacTpotiKu octDTanbMonornHecKoro npi/i6opa 3aKJiK)HaK)Tc^ b paciunpeHnn 
3KcnnyaTai4HOHHbix B03MO>KHOCTeM ycTpoMCTBa, co3AaHi/in 6anee KOMcfcopTHbix f\r\9\ nauneHTa 
ycnoBUM, noBbnueHUM yfloScTBa o6cny>KHBaHLifl flaHHoro ydpoMCTBa. 

YKa3aHHbii?i T6XHMMecKnCi pe3yribTaT, 3aKnK)HaK)LHMiicfl b yBennneHHH AHHaMnnecKoro 
Anana30Ha M3MepeHHfl a6eppauuM rbt^wkb BoriHOBoro cjDpoHTa, npn ocymecTBneHui/i 
3a^BneHHoro i/i3o6peTeHym AOCiwaeTCfl 3a CMeT Toro, mto: 

I BapnaHT HcnormeHHfl - n3Bec-moe ycTpoMCTBo, coAepwamee TOMenHbiK mctohhuk 
CBeTa, KOTopbiPi npoeKTupyeTC^ Ha ceTHaTKy ma3a n co3AaeT Ha hq\a BnpTyanbHbM hctohhhk, 
M3nyneHne KOToporo pacceHBaeTCfl ceTnaTKoti, npoxoAUT nepe3 onTunecKMe cucTeivibi rna3a, 
npno6peTafl npi/i stom <fca30ByK) MOAyn^MMK), cooTBeTCTByjomyK) cyMMapHbiM on-rnnecKUM 
a6eppaun?iM rna3a, cucTeMy u3MepeHum cjDopMbi BonHOBoro cfDpOHTa BbiiueALuero 1/13 rna3a 
M3nyneHHfi b bha© AaTHWKa BoriHOBoro c^poHTa, BbixoAHofi cuman c KOToporo nocTynaeT b 
CMCTeMy ynpaBneHUPi npn6opoM, AonoriHMTenbHO coAepwuT pacnono>KeHHyK) Me>KAy 
HenoBenecKUM rna30M i/i cucTeivioti n3MepeHna cucTeiviy KOMneHcaqnn a6eppai4i>iw, nepe3 
KOTopyK) npoxoAUT BbiiueAUJee M3 rna3a M3nyHeHne cnpoeui/ipoBaHHoro Ha ceTHaTKy rna3a 
BnpTyanbHoro MCTCMHUKa, cocToamyK) 1/13 KOMneHcaTopa pec^paKunn, npeAHa3HaneHHoro Rnn 
ynpaBneHna c|DOKycMpoBKOM pacce^HHOro ceinaTKOM u3JiyHeHi/ifl, n pacnono>KeHHoro b 
nnocKocTn n3o6pa>KeHMP 3panKa rna3a KOMneHcaTopa acTnrMaTM3Ma; 

II BapnaHT ncno/iHeHnq - u3BecTHoe ycTpowcTBO, coAep>Kau4ee TonenHbiui uctomhuk 
CBeTa, KOTopbiPi npoeKTupyeTCH Ha cemaTKy rna3a w co3AaeT Ha Hew BnpTya/ibHbM mctohhmk, 
M3nyMeHne KOToporo paccenBaercfl ceTHaTKOM, npoxoAUT 4epe3 omri/NecKne cucTeMbi ma3a, 
npno6peTan npn stom dpazo&yyo wopynnuyuo, cooTBeTCTBy^myKD cyMMapHbiM onrnHecKUM 
a6eppai_iM^M rna3a, CMCTeMy n3MepeHM« c^opMbi BonHOBoro cjDpoHTa BbiLueALuero M3 ma3a 
n3nyHeHM^ b BMAe A^THMKa BonHOBoro 4)poHTa, BbixoAHOii cuman c KOToporo nocTynaeT b 
cucieiviy ynpaBneHu^ npn6opoM, AonoriHMTenbHO coAepwuT pacnono>KeHHyKD Me>KAy 
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HenoBenecKUM rna30M v\ cwcTeMoti n3MepeHi/m ci/icTeiviy KOMneHcaunn a6eppai4i/i£i, nepe3 
KOTopyKD npoxoAUT BbiiueflLuee W3 rna3a n3nyneHMe cnpoeqi/ipoBaHHoro Ha ceTnaTKy ma3a 
BnpTyanbHoro ncTOHHi/iKa, cocTOflLqyK) H3 KOMneHcaTopa pedppaK\j,\A\A, npeAHa3HaneHHoro f\nn 
ynpaBnei-Mfl cfcoKyci/ipoBKofi pacceaHHoro ceTMaTKOui w3nyHeHHfl, pacnonoweHHoro b nnocKOCTM 
M3o6pa>KeHMfl 3paMKa rna3a KOMneHcaTopa acTMrivia™3Ma n KOMneHcaTopa a6eppauwJi 
BblCWHX nop^flKOB. 

B 3a?iB«n6HH0M M3o6peTeHMM Hap^AY co CTaHflapTHbiM MeTOAOM u3MepeHHfl a6eppauMM 
flaTHUKOM BoriHOBoro cfDpoHTa Tuna LUaKa-rapTMaHa, KOTopbiM He no3BO/i^eT oAHHaKOBO 
xopoujo n3Mep?iTb a6eppaL4nw 6onbUJoii n ManoM aivinnnTyAbi, peann30BaH KOMneHcaunoHHbiM 
MeTOA n3MepeHMP a6eppauMM rna3a, 3aKJiK)MaK)LL4ni4 b tom, hto AOCTi/iratomee AaTHHKa 
BoriHOBoro cjDpoHTa n3nyMeHne ot BnpTyanbHoro MCTOHHUKa, KOTopoe, npoxoAfl nepe3 
onTunecKne cpeAbi w aneivieHTbi ma3a npno6peno <jpazosy\o MOAyJiflMHK), cooTBeTCTByKDixiyK) 
cyMMapHbiM onTunecKUM a6eppai_inflM rna3a, HMeeT MeHbLune a6eppaL|MH Ha BennHHHy Tex, 
KOTopbie CKOMneHcupoBaHbi (BHeceHbi KOMneHcaTopaivin b n3/iyHeHne, pacnpocTpaHHiOLneec^ 
U3 rna3a, c o6paTHbiM 3H3kom). TaKUM o6pa30M, BennnnHa cyMMapHbix a6eppaunn, 
i/i3MepeHHbix npuSopoM, cKnaAbiBaeTca b kOMnbKrrepe H3 Tex, KOTopbie M3MepeHbi aqtmmkom 
BoriHOBoro cfcpoHTa 1/1 Tex, KOTopbie BHeceHbi KOMneHcaTopaivin. (Ipn stom, BennnnHa 
a6eppaunfi BHeceHHbix KOMneHcaTopaivin BbHucrmeTCH no HHcfcopMaui/iH, nepeAaHHofi b 

KOMnbK)Tep OT AaTHUKOB nx nono>KeHMH. 

Y3en KOMneHcaunn pec|DpaKLinw no3BormeT KOMneHcupoBaTb aivieTponHK) ot -15 ao +10 
AHonTpuM. KoMneHcaTop acTnnviaTH3Ma pa6oTaeT b A^ana30He ot -6 ao +6 py\oujpv\v\. 
KorvineHcaTop a6eppauuii bhcluux nop^AKOB - A^ctDopMnpyeivioe 3epKano, no3BonaeT 
KOMneHcupoBaTb lame a6eppai4i/iu, KaK ccjDepi/iHecKafl a6eppaMHfl, KOMa h T.n. 

Hcnorib3y^ A^HHbie c asthukob nono>KeHi/m KOMneHcaTopOB (a b cnynae Hani/ini/m 
KOMneHcaTopoB a6eppai4nw Bbicuunx nop^AKOB - AaHHbie ot ero ycTpoiicTBa ynpaBJieHi/m) 
mo>kho c BbicoKOii TOMHOCTbK) (< 0.05 A^om-p ) onpeAeni/iTb a6eppai4nn BToporo i/i Bbiciunx 
nop^AKOB, BHeceHHbie CMCTeMOM KOMneHcaunn. ripn HannMnn KOMneHcaTopoB AaTHWK 
BoriHOBoro cjDpoHTa MO>KeT i/iiweTb He6onbLuoM A^HaMMHecKMM Anana30H (HanpuMep ot +2 ao - 
2fl) nnHeiiHbix n3MepeHMM n BbicoKyto HyBCTBMTenbHOCTb, npn 3tom o6lai/m AHHaMUHeCKUM 
Anana30H i/i3MepeHW/i 6yAeT CKnaAbiBaTbca H3 Anana30Ha KOMneHcaui/m 1/1 A^ana30Ha 
n3MepeHHM AaTHMKa. 

PacujupeHne A^HaivinHecKoro Anana30Ha u3MepeHnfi AaTHi/ixa BoriHOBoro <£poHTa - 
3to yBennneHne oTHOCMTeribHofi tohhoctm u3MepeHnfi. Ha npaKTMKe: b o6bNHOM npn6ope 
bo3mo>kho n3Mep^Tb 2fl c TOMHOCTbK) 0.05fl - 2.5%, npn ocyLi^ecTBJieHMn 3aflBneHHoro 
M3o6peTeHMfl - 15fl c tom we TOMHOCTbK), hto AaeT 0.3%, 
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B npeflnoweHHofi KOHCTpyKi_|nn a6eppoivieTpa flnp KOMneHcaunn aOeppaqnM BToporo 
nop^flKa (AecfcOKyc 1/1 acTnriviaTM3M) npwvieHeHa MOAH<£ni4npoBaHHafl cucTeivia EaAan* 
(KOMneHcaTop pecfrpaKLiMH) h pacnonoweHHaa b nnocKOc™ M3o6pa>KeHHfl BxoflHoro 3paHKa 
cucTeivia M3 flByx MunnHflpuHecKiix v\nv\ TopunecKHX mjim MunnHflpuMecKofi n Topi/mecKOM jihh3 
(KOMneHcaTop acTi/in\/iaTH3Ma) f a TaioKe cucTeivia tohhoto M3MepeHi/m nepeivieii4eHw/i (flaTHMK 
nono>KeHM^) noABi/i>KHbix sneivieHTOB (cMemeHHH npi/i3M n 3epKan b cucTeivie BaAarm n ymoB 

nOBOpOTa J1MH3). 

KOMneHcaTop pect>paKL|i/ii/i, KaK npaBuno, coctoht 1/13 noflBn>KHOM npn3Mbi, 
pacnonoKeHHOM Me>Kfly AByivm nnH3aiviM. TaKaa KOHCTpyKLiHH no3BormeT MeHHTb paccTOHHi/ie 
Me>Kfly nnH3aMM, He MeHflfl nojio>KeHMe caMi/ix jimh3. flrm aSeppoMeTpunecKnx M3MepeHMfi sto 

CBOMCTBO HBJlfleTCfl BeCbMa LjeHHblM, nOCKOflbKy B T3K0M CUCTeMe He nponcxoAUT CMemeHUP 
BXOAHblX H BblXOAHblX 3p3HKOB. TaK KaK BCTpenaiOTCfl cnyHai/i 6onbLunx pe<t>paKi4MOHHbix 
olum6ok (ao 20 fl), to 3Ta cucTeivia pa3Meii4eHa HenocpeACTBeHHO Ha BxoAe npn6opa, npn 
TaKOM pa3Meu4eHMM nocneAytOLAne onTunecKne oneivieHTbi pa6oTaK>T c nynKaMM, 6nn3KWMi/i k 
napaKCuanbHbiM, hto ynponjaeT KOHCTpyKLiHK) npu6opa. 

C ApyroM CTopoHbi, j\nn npoBeAeHM^ n3MepeHn£i m Hasef\env\9\ npn6opa Ha rna3 
nauneHTa Heo6xoAHMo nonynnTb n3o6pa>KeHne 3panKa ma3a ot KaMepw, BbiCTaBneHHOti no 
onTHHecKOM ocu npi/i6opa. 3to npuBOAm k Heo6xoAHMOCTM BBeAeH^m pa3nnHHbix 
CBeTOAennTeribHbix aneivieHTOB Me>*<Ay rna30M nai_ineHTa v\ nepBoi/i nnH30i?i cucTeMbi 
KOMneHcauMn pec^paKqun, mto yMeHbLuaeT nepeAHufi pa6oMuii/i oTpe30K npn6opa (paccTOHHi/ie 
ot nepBoro onTMHecKoro i/inn MexaHnnecKoro aneivieHTa npu6opa ao rna3a). 

B cucTeMe KOMneHcai-iHH 3a^B/ieHHoro n3o6peTeHH* npeA-naraeTca TaKaa KOHCTpyKMi/m 
KOMneHcaTopa pec^paKunn, b kotopom npi/iMeHfleTca ToribKO oaho A^xponMHoe 3epKano, 
KOTopoe OAHOBpeMeHHO flBJifleTca CBeTOAennTeneM a^* ycTpoficTBa HacTpoi/iKM npui6opa. B 
3tom cnynae nepeAHUM pa6oMw?i OTpe30K npn6opa yBenwMHBaeTca no cpaBHeHi/iK) co cxeMOM, 
KorAa ctomt OTAenbHafl AeJiHTenbHaa nnacTHHa, mto C03AaeT AononHMTenbHbie yAo6cTBa A-nfl 
naqneHTa v\ onepaTopa npn HaBeAeHMM npn6opa. 

flrm peann3ai4i/in KOMneHcai4MOHHoro MeTOAa acTnnviaTHMecKnfi KOMneHcaTop AonweH 
6biTb pacnono>KeH b nnocKOCTM i/i3o6pa>KeHi/m 3paMKa ma3a. y Hac TaKaa nnocKOCTb AOCTynHa 
Ha BbixoAe KOMneHcaTopa pe4)paKi_|MM (3aAHfl* cfcoKanbHaa nnocKOCTb nnH3bi 7a). Ecnv\ b 
npu6ope ecTb HecKoribKO TaKnx nnocKOCTeti, to npeAnoHTurrenbHofi ^Bn^eTCjq, KaK m b cnynae 
KOMneHcaTopa pecf)paKi4HM, nono>KeHMe Han6onee 6riM3Koe k BxoAy npn6opa. TorAa 
Tpe6oBaHi/m k KOHCTpyKqun onTHMecKnx aneivieHTOB, pacnono>KeHHbix nocne KOMneHcaTopa 
MoryT 6biTb ocna6neHbi. 
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B OTJlUMMe OT M3BeCTHblX K0Mn6HC3T0p0B 3CTHrMaTM3M3, Tfle flHH3bl MMeK)T 3aBWCMMblil 

yron noBopoTa, a ocb acTurMOKoppeKTopa BbiCTaBrmeTCfl nyTeM noBopoTa Bcero ycTpoMCTBa b 
qenoM BOKpyr onTHnecKoii ocu CMCTeMbi, npeA-naraeiviafl cxeivia omnHaeTC^ He3aBnci/iMbiM 
noBopoTOM nnH3 acTurMOKoppeKTopa, BcneflCTBue nero ero ocb BbiCTaBrmeTca noBopoTOM 
o6enx DMH3 Ha Heo6xoflHMbii?i yron. B stom cnynae ynpoLLiaeTca MexaHMnecKUM npuBOA 
Koppeiaopa, hto yflo6HO f\nn opraHM3ai4Mn aBTOMaTunecKoro ynpaBneHHfl KoppeicropoM, TaK 
KaK He Tpe6yeTC^ Bpamaxb Becb ero Kopnyc, npeACTaBrmtomw/i co6oi/i rpoM03AKyto h cno>KHyK) 
KOHCipyKMHK). ripn ynpaBneHMM MUKpOKOHTponnepoM npoi/i3Bec™ BbiHHcneHi/m 
pe3y.nbTnpyK)ineM ocu m BenuiHi/iHbi acTnnvia™3Ma He cocTaBrmeT Tpy^a. 

KoMneHcaTop acTnrMaTH3ivia coctomt M3 napbi pacnono>KeHHbix nocjieflOBaTenbHO m 
He3aBncnMO BpaLi4aKDU4Mxc?i BOKpyr ero onTHHecKoii ocw 141/mnHApnHecKMX \ah\a TopimecKi/ix 

J1MH3 MflM KOM6MHai4MM UHriMHflpMMeCKOM H TOpHMeCKOM J1MH3 pa3HblX 3H3K0B, KOTOpbie MOryT 

pacnonaraTbc^ b o6u4eM Kopnyce. OrrmMecKafl curia 3tmx /ihh3 AonwHa yAOBneTBopaeT 
cooTHOLueHHK) k2= -k1/(1-d*k1), rfle d - paccTOHHwe Me>KAy rnaBHbiMM nnocKocTHMi/i jihh3. 

C qeribK) MCKJiJoneHUFi B03Hi/iKH0BeHMfl xpoMaTuwecKnx a6eppai_|w£i, MaTepnan nuiH3 
KOMneHca-ropa acTnnviaTH3Ma HMeeT oflUHaKOByio Ancnepcwo. 

EcriM ocu ni/iH3 C0BnaflaK)T, to pesynbTupyKDinan onTHHecKa* curia KOM6nHai_inu jimh3 
paBHa HynK) (KOM6nHai4M^ nnH3 npn 3tom He bhocut HMKaKnx i/iCKa>KeHi/M) - sto Heo6xoAMMO, 
KorAa y nauneHTa HeT ac™rMaTW3Ma. ripn pa3BopoTe ni/iH3 Ha yrnbi cp1 n q>2 (cm. dpv\r. 7) 
nponcxoAUT cfropivinpoBaHHe aciwMaTi/iHecKoro (ceAnoo6pa3Horo) BoriHOBoro <£poHTa c 
3aA3HHOM opueHTaqnei?! m aMnnmyAOM - sto Heo6xoAHMo, KorAa y naMneHxa ecTb 
acTnrMaTH3M n ero HaAO KOMneHcupoBaxb. 

YnpaBneHne acTurMOKoppeicropoM 3aKnKHaexcfl b BbiCTaBneHMM ero ocu oxHOCirreribHO 
onTi/HecKoft ocu a6eppoivieTpa b nonoKeHne, npn kotopom npoucxoAUT c^opMnpoBaHne 
acTuriviaTMHecKoro BO/iHOBoro <J>poHxa u3nyHeHHH c 3aAaHH0M opneHxaL4ueti v\ aMnnwxyAoti c 
uenbK) KoppeKMnn cooxBexcxByioinMx MCKa>KeHMM. 

flrm ynpaBneHMM acTurMOKoppeioropoM Heo6xoAMMa cucxeivia xohhohd BbicxaBneHUifl 
Ha^aribHoro yrna noBopoTa nwH3. 3xo MOweT 6biTb ocymecxBneHO npu noMomi/i npi/iBOAHoro 
ycxpoficxBa c ncnorib30BaHneM MexaHi/mecKnx, onxi/iHecKi/ix, v\nv\ MarHMTHbix a^tmukob. 
llpuBOAHoe ycTpoiiCTBO Aon>KHO o6ecneHMBaTb xoHHyto ymoByw ycTaHOBKy nwH3 
OTHOCHTenbHO Ha^aribHoro nonoweHfm, onpeAermeMoro AaTHUKOM. fln« 3Toro MoryT 6biTb 
Mcnonb30BaHbi, Hanpniviep, maroBbie ABuraTenn c LuecTepeHnaTbiM urin peivieHHbiM (3y6naTbiM 
peMeHb), npuBOAOM, o6ecneHMBaiou4HM MMHMManbHbiM n\odpi npi/i M3MeHeHMM HanpaBneHU^ 

BpaiMeHMM. YCTpOMCTBO TaK >Ke MO>KeT 6blTb CHa6>KeHO AaTHMKOM (onTHMeCKMM, MarHMTHblM, 

MHAYKUnoHHbiM) yrna noBopoTa, TorAa Tpe6oBaHM« k tohhocth MexaHumecKoro npuBOAa MoryT 
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6biTb 3HaHMTeribHO CHuweHbi, hto HBrmeTCfl AonoriHUTeribHbiM TexHunecKUM pe3ynbTaTOM, 
KOTopbiii flocTuraeTca npn ocymecTBneHHn M3o6peTeHM5^. 

fljia c|3opMnpoBaHHfl BoriHOBoro cfrpoHTa MuriMHflpuMecKOM cfDopMbi (ecnn y nauneHTa b 
rna3y Tawe wcKaweHi/m m hx HaAO KOMneHCupoBaTb) Heo6xoAHMO BBecm AononHUTenbHyK) 
c<t>epnHecKyK) KOppeKLjHK), nepeABura^ npw3My 7b. 

AcTurMOKoppeKTop m KOMneHcaTop pecf)paKL4nn pacnonaraKrrcfl Me>KAy rna30M 
nauneHTa n xecTOBOM KapmHoPi TaK, mto CBeTOBbie nyni/i, cf)opMi/ipyK)Lnne M3o6pa>KeHne 
KapTUHbi Ha ceTMaTKe, npoxoA^T nepe3 hux. Mcnonb3y^ acTurMOKoppeKTop m KOMneHcaTop 
pec^paKMnn, mo>kho BHecTM b u3nyHeHMe pacnpocTpaHfltomnecfl ot TecTOBoCi KapTUHbi 
($>a30Bbie MCKa>KeHM^ o6paTHbie no 3Hat<y TeM, KOTopbie oho npno6peTaeT b onTuqecKOM 
cucTeivie rna3a naqneHTa, ycTpaHUB, TaKUM o6pa30M, nx Bnn^Hne Ha ocTpoiy 3peHMfl. 
OnpeAenMB 3aTeM BennnnHy h TononoruK) ncKaweHuCi, BHOCHMbix KOMneHcaTopaMM, mo>kho 

MCnOJ1b30BaTb 3Ty HH$0pMai4MK) npM npOBeAeHUM KOppeKLlHH 3peHHJR (OHKOBOl/l, KOHTaKTHblMI/1 

J1MH3aMM, na3epHOM M T.n.). 

AcTurMOKoppeKTop b 3a^B/ieHHOM i/i3o6peTeHt/in pa6oTaeT ToribKO Rnn H3nyHeHi/m 
BbiLueALuero v\z ma3a n nnn i/i3nyMem/m pacnpocTpaHflKJLueroc* b rna3 ot TecTOBOM KapTUHbi m 
npaicrnHecKn He Bni/meT Ha pacnpocTpaHeHne n cfeopMy BoriHOBoro cfcpoHTa n3nyHeHi/m ot 
TOMeHHoro ncTOMHUKa, npoxoAflmero nepe3 acTurMOKoppeKTop u KOMneHcaTop pec^paKqun, TaK 
KaK AnaMeTp nyHKa 3Toro M3nyMeHna 3Ham/rrenbHO MeHbiue BXOAHoro 3pam<a ma3a n 
anepTypbi acTurMOKoppeicropa. 

TexHUMecKMM pe3ynbTaT, 3aKn\cma\o\i\v\\AC9\ b bo3mo>khoctm nccneAOBaHi/ia octpotw 
3peHM^ c oAHOBpeivieHHbiM noA6opoM HaMnyHLuefi cc^epouMnnHAPuHecKOM KoppeKUMM 
M3MepeHneM o6-beivia aKKOMOAaunn, AOCTuraeTCP 3a cneT Toro, hto H3BecTHoe ycTpoficTBO 

AOnOJlHMTeJlbHO COAep>KHT npoeKTOp TeCTOBblX KapTl/IH, KOTOpblM COBMeCTHO c KOMneHcaTopoM 

pecjDpaKUMn n acTnrMaTM3Ma (I Bapi/iam- HcnormeHi/ifl) nnn c KOMneHcaTopaMM pec£paKL|iin } 
ac™rMaTui3Ma n Bbicujux a6eppai4Mi?i (II BapnaHT ncnoriHeHna) o6ecneHMBaeT npoeMnpoBaHne 
M3o6pa>KeHHH TecTOBofi KapTUHbi Ha ceTMaTKe rna3a, nyTeM nepecJ)OKycnpoBKi/i MeH^eT no 
KOMaHAaM KOMnbKDTepa BHAHMoe paccTOHHue ao Hee (bhocht nyTeM nepectDOKycupoBKM b 
M3nyMeHne, cfDopMnpytOLAee 3Ty KapTi/iHy, AononHUTenbHyK) pecf)paKL4H0HHyK> nonpaBKy), a 
AaTHHK BoriHOBoro 4)poHTa no cumany c npoeiaopa TecTOBbix KapTHH, oTMenaeT nono>KeHuifl 
cucTeMbi nepecf)OKycnpoBKM, xapaicrepn3yK)LAi/ie o6*beM aKKOMOAaunn rna3a, nocne nero 
cucTeivia nepecfDOKycupoBKn npoeiaopa ycTaHaBni/iBaeTca no KOMaHAe KOMnbKrrepa b 
nono>KeHMe, cooTBeTCTByjomee ui3o6pa>KeHUK) TecTOBOM KapTUHbi Ha 6ecKOHeHHOCTW, i/i, b 

3aBHCMMOCTM OT Bbl6paHHOM MeTOAHKM HCCneAOBaHUIfl OCTpOTbl 3peHHfl, MeH^eTCfl 
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onepa-ropoM u nponcxoAUT TecTupoBaHne ocTpoTbi zpenwn (T.e. onpeflexieHne HaHMeHbwero 
pacno3HaBaeMoro nai4neHTOM aneivieHTa TecTOBOti KapTMHbi). 

Ha BepxHeM npeflene ocTpoTbi 3peHna bo3mo>kho npoBefleHne KOMnbKrrepoM no 
KOMaHflaM c AaTHMKa bojihoboi-o cfcpoHTa tohhom noflcxpoMKM acTurMOKoppeKTpa, n 
KOMneincaTopa pe<t>paKunn (I sapnaHT) unn acTMrMOKoppeicrpa, KOMneHcaTopoB pecjDpaKunn m 
a6eppai4MM Bbicwux nop^AKOB (II Bapi/iam - ). HcnbuyeMbiM wvieeT BO3Mo>KH0CTb ynpaBrmTb 
bhocmmom KoppeKMneM BpyHHyio c BbiHOCHoro nyribTa, flo6nBa^cb HannyHLuew b cy6-beKTMBHOM 
CMbicne ocTpoTbi 3peHHfl. 

TexHMHecKUM pe3ynbTaT, 3a«riK)MaK)Li4HMc^ b noAA©P>t<annn npn6opa b 
pa6oTOcnoco6HOM cocTOflHHM c qenbK) nonyMeHMH AOCTOBepHbix h tohhux a^hhhx TeKymux 
L/i3MepeHni/i, AOCTuraeTc^ b o6oi/ix BapnaHTax ncnonHeHna M3o6peTeHi/m 3a cneT Toro, hto 
M3BecTHoe ycTpoMCTBO flononHMTeribHO coflep>KMT BCTpoeHHyKD cucTeMy aBTOKann6poBKM c 
BwpTyanbHbiM onopHbiM mctomhmkom CBeTa b KanecTBe TecTOBoro aneivieHTa, no3BormKDLuyKD 
tomho n3Mep«Tb TeKymiM npocfwrib KOppeKL|I/lH. 

Mcnonb30BaHne BupTyanbHoro onopHoro ncTOHHMKa CBeTa b KanecTBe TecTOBoro 
aneivieHTa b OTnunne ot onTunecKnx TecTOBbix aneivieHTOB ynpomaeT KOHCTpyKunK) npn6opa u, 
cneflOBaTeribHO, no3BonaeT aBTOMaTM3npoBaTb npoqecc Kani/i6poBKi/i. 

flonoriHUTejibHbiM TexHunecKUM pe3ynbTaT, 3aKnK)MaK)Lnni?ic5i b bo3mo>khocth 
caMOTecTupoBaHna npn6opa (npoBepKe npaBi/mbHocTi/i pa6oTbi anropi/iTMOB BoccTaHOBneHi/m 
BonHOBoro cfrpoHTa m npaBuribHOc™ 3aAaHua Kann6pOBOHHbix KOOcjpdpwuweHros c qenbK) 
npeAynpe>KAeHM^ B03MO>KHoro B03HMKHOBeHn^ pa3nnHHbix HenonaAOK b 3aAei?icTBOBaHHOM 
oSopyAOBaHnn, b MacTHocTM n3C Kaiviepbi A^TMUKa BonHOBoro cfcpoHTa, \ah\a 
HecaHKUMOHnpoBaHHoro mweHeHwn onepa-ropoM HacTpoeK b KOMnbKrrepe), AOCTHraeTCfl 3a 
cneT Toro, mto npuBOA CMCTeMbi aBTOKann6poBKM ycTaHaBni/iBaeTca Ha hoabm>khom nnaT<£opMe 
c ycTpoiiCTBOM TOHHoro M3M6peHHH nepeMemeHum. Cabut paccewBaTerm H3 cfcoKanbHoti 
nnocKOCTH npuBOAUT k npeo6pa30BaHHK) Kann6poBOMHOM BoriHbi H3 nnocKOM b ccjDepi/iHecKyK). 
riyTeM M3MepeHn« paAnyca kphbh3hw BonHOBoro cfcpoma AamnKOM BonHOBoro cppOHTa 
(HanpMMep LUaKa -rapTMaHa) v\ conocTaBJieHt/ia ero c pacMeTHbiivin 3HaMeHnaivM (no 
M3MepeHHOMy cMemeHHK)) npoBepaeTca npaBuribHocTb Kann6poBKM npn6opa. 

TexHi/inecKi/iti pe3ynbTaT, nonynaeMbiM npu ocymecTBneHnn rpynnbi M3o6peTeHnti, 
3aKJiK)MaKDLMHMc?? b yBennHeHMn tohhocth n3MepeHnfi, AOCTuiraeTca 3a CMeT Toro, HTO 
M3BecTHoe M3o6peTeHne AononHmenbHo coAepwwT ycTpoi/icTBO HacTpoiTiKH, oOecneHLiBatomee 
BbiCTaBiiGHMG pa6onero paccTO^HMfl ot npn6opa ao ma3a nai4neHTa, KOTopoe BKHK>HaeT 
cucTeMy npoei_inpoBaHHfl M3o6pa>KeHMfi MapoK Ha paAy>KHyK) o6onoHKy ma3a naqneHTa c 
MCTOMHUKaMM ero noACBeTKM, cucTeMy BH3yanbHoro Ha6riK)AeHH^ 3a B3anMHbiM 
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pacnono>KeHneM npoeunpyeMbix n3o6pa>KeHnft MapoK c qenbjo onpeAeneHM* HanpaBneHMP 
nepeMemeHi/ifl npi/i6opa Arm BbiCTaBJieHM* TpeSyeivioro paccTOHHwa ot npn6opa ao rna3a 
nauneHTa, onTunecKaq ocb KOTopoti pacnano>KeHa Me>Kfly HanpaBneHn^Mn npoeMi/ipoBaHMfl 
M3o6pa>KeHHM MapoK m coBnaflaeT c onTunecKofi ocbK) npn6opa, cucTeiviy TpexMepHoro 
nepeMemeHi/m npn6opa m/hjim ma3a naqneHTa. 

Peann3ai4M5q b a3hhom ycTpoMCTBe cnoco6a npoeui/ipoBaHMH MapoK HenocpeflCTBeHHO 
Ha pafly>KHyKD o6onoHKy ma3a, no3Bon*eT 6onee tohho coBMemaTb bxoahom 3panoK npn6opa 
m 3panoK rna3a. flaHHbM dpa\cr cBH3aH c Tewi, hto paAy>KHaa o6anoHKa npaKTunecKn coBnaflaeT 
c onTMMecKMM 3panKOM ma3a, Torfla KaK paccTOHHue ot BepwHHbi poroBULjbi ao 3panKa ma3a 
(b npoTOTune H3o6peTeHi/ifi) noABep>KeHo 3HaHirrenbHbiM nHflUBUflyanbHbtM Bapnaun^M. ripn 
3tom KOHTpacT n3o6pa>KeHHfl 3HaMMTeribHO Bbnue fla>Ke npv\ i/icnonb30BaHHn HHcfjpaKpacHoro 
ocBeL^eHUjR, noTOMy hto paAy>KHaa o6onoHKa Henpo3panHa b MHctDpaKpacHOM o6nacTW cneicrpa 
n xopoujo paccenBaeT sto i/i3nyHeHwe. 

ripn peann3auMM b ycTpoPicTBe flaHHoro cnoco6a B03HMKaeT 3aTpyAHeHne, Bbi3BaHHoe 
pa3MbiTOCTbK) oflHOM H3 rpaHw_i n3o6pa>KeHHfl f CBfl3aHHoe c npoeKLtnew Ha HaicnoHHyK) (no 
oTHoiueHHK) k npoeicropy) nnocKocTb pafly>KHOM o6ohomkh. flna ycTpaHeHna flaHHoro 
3aTpyflHeHHfl mo>kho ncnorib30BaTb Tenei4eHTpnHecKyK> npoeKL(MOHHyKD cucTeMy, 
o6na,aaK)LnyKD 6onbLuoi?i my6nH0M pe3KOCTn m HaKnoHHoe pacnono>KeHi/ie MapKH b npoeKTope b 
cooTBeTCTBun c npwHunnoM UJei/iMnncfcyra (Theodor Scheimpflug's British Patent "Improved 
Method and Apparatus for the Systematic Alteration or Distortion of Plane Pictures and Images 
by Means of Lenses and Mirrors for Photography and for other purposes" (GB 1 196/1904)). 

flono/iHUTenbHbie TexHunecKwe pe3ynbTaTbi, 3aKnKma\oii\iAeca b pacujupeHuii/i 
SKcnnyaTaunoHHbix B03MO>KHOCTeM ocjDTanbMonornHecKoro npn6opa h co3AaHnn 6onee 
KOMcjDopTHbix flrifl nai4neHTa ycnoBMM, fl0CTnraK)TC5R 3a cner ncnonb30BaHna b ycTpoMCTBe ero 
HacTpoiiKH b KanecTBe noflCBeTKM ma3a naqMeHTa mctohhi/ikob nH<£paKpacHoro M3nyHeHHfl m, 
KaK cneflCTBue, npwvieHeHwe b ci/iCTeivie Bi/i3yaiibHoro Ha6nK)fleHHjR BUfleoKaiviepbi, 
HyBCTBMTenbHoti k uiHcjDpaKpacHoii o6nacTM cneicrpa. 

noBbiineHMe yflo6cTBa o6any>KMBaHHH flaHHoro ycTpoticTBa onepaTopoM AOCTHraeTC* 
3a cneT Toro, hto b 3a^BneHHOM ycTpoi/icTBe Hacrpoi/iKu octrraribMonon/iHecKoro npn6opa 
ncno^b30BaHbi cneunaribHbie MapKM Tuna «ce«Top b Kpyre», KOHCTpyKLinfl KOTopbix TaKOBa, hto 
npn cxo>KfleHMM mx M3o6pa>KeHMM b nnocKOCTM BXOAHoro 3pa4Ka npw6opa o6pa3yeTca 
OKpy>KHOCTb c nepeKpecTneM. Ha paccTOHHi/mx MeHbuinx win Soribujux Tpe6yeMoro 3Ta 
KapTHHa HapyuiaeTca. no BHAy KapTUHbi nerKO onpefleriMTb HanpaBneHue CMemeHUfl npn6opa 
flnq TOHHoro BbicTaBneHM^ TpeSyeivioro paccTo^HUH ao nccneflyeivioro rna3a. 



13 



3AMEBWK)m,HH JIHCT (IIPABHJIO 26) 



WO 2005/089635 PCT/RU2005/000124 

B 3aflBneHHOM n3o6peTeHnn b jihd6om 1/13 BapnaHTOB ero ncno/iHeHi/m peann30BaH 
cnoco6 M3MepeHM^ MewueHTpoBoro v\ BepTeKCHoro paccTOflHwi/! c noMombio npucyTCTByKDineii 
b a6eppoMeTpe cucTeMbi HacTpowKn (HaBeAeHi/m) npn6opa nyTeM ee nocneflOBaTeribHoro 
HaBefleHUP Ha ueHTp OAHoro rna3a, 3aTeM Ha nepeHoci/ii_iy m Ha ueHTp BToporo rna3a. 
nono>KeHMe npn6opa bo BpeMfl npoBeAeHi/ia sthx onepai4w/i <£nKcnpyeTCfl flaTHUKOM 
no/ioweHi/ia, ycTaHOBneHHbiM Ha i-ioabw>khom cTonnKe npn6opa. l/lcnonb30BaHwe npn6opa c 
yKa3aHHoi?i qenbK) pacwHpaeT ero <$yHKui/ioHanbHbie bo3mo>khoctm. 
ct>nr. 1- CTpyicrypHafl cxeMa 3a*BneHHoro npn6opa (I Bapnam") 
Our. 2 - npuHunnnaribHaH onTHHecKaa cxeivia npn6opa (I BapnaHT) 
Our. 3- CTpyKTypHaa cxeMa 3aaBneHHoro npn6opa (II BapnaHT) 
Our. 4 - npwHi_|nni/ianbHafl onTi/NecKaa cxeMa npu6opa (II BapnaHT) 
Our. 5 - cxeivia opueHTaunn M3o6pa>KeHnirf npoequpyeivibix MapoK npn HacTpoCiKe 
oc(DTanbMOJiorMHecKoro npn6opa: 

a) BUfl rna3a, yciaHOBneHHoro Ha pa6oneM paccTOflHuiw c Ka ptmhom MapoK, 
cnpoeuwpoBaHHOM Ha pafly>KHyK) o6onoMKy 

b) bma m opueHTaunjq MapoK A^a AByx KaHanoB 

c) KapTMHa paccoBMemeHM^ MapoK npn paccTOHHun MeHbLue pa6onero 

d) KapTHHa paccoBMeLqeHui^ MapoK npn pa6oneM paccTo^Hnn 

e) KapTHHa paccoBMemeHM* MapoK npn paccTOAHHui 6onbLue pa6onero 

Our. 6 - orm/NecKafl cxeMa npoeicropa MapoK c TeneqeHTpuMecKOW npoeKUMOHHOM 

CHCTeMOM 

Our. 7 - onTunecKafi cxeMa KOMneHcaTop pecfDpaKunn n acTnrMain3Ma 

Huwe npuBOA^TCj^ CBeAeHi/m, noA"TBep>KAaK)LL|Me B03M0>KH0CTb ocymecTBrieHi/m rpynnbi 

M3o6peTeHMM c peann3ai4neM yi<a3aHHoro Ha3HaHeHkm. 

A6eppoMeTp c cucTeMoti TecivipoBaHHfl ocTpoTbi 3peHi/m» HMeeT cne^y\oii\v\e 

CTpyicrypHbie 6jiokh (cf>nr. 1,3): 

1) TOMeMHbIM HCTOHHHK CBeTa 

2) cucTeMy M3MepeHi/m b Bi/iAe A^TMUKa BormoBoro cfcpoHTa (™na LUaKa-fapTMaHa ) 

3) cucTeMy KOMneHcaqMn cnynai/iHbix aGeppautii/i, cocTOHLnyK) H3 KOMneHcaTopa pecfcpaKi4ni/i i/i 
acTnrMaTM3Ma (acTWMOKoppeKTop) h KOMneHcaTopa a6eppai_|m/i Bbicwux nop^AKOB (cfruir. 3) 

4) ycTpoMCTBO HacTpouiKH (KaMepa HaBeAeHna) 

5) npoeKTop TecTOBbix KapTi/iH 

6) cucTeMy aBTOKann6poBKM (n caMOTecTwpoBaHna) 

7) cucTeMy ynpaBneHM^ (KOMnbKrrep u MUKponpoMeccopHbM KOHTponnep). 
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3aflBJiaeMbiii octDTanbMonorMHecKUM npn6op f\nn n3MepeHHfl aSeppaunii 
senoBeHecKoro rna3a h TecTMpoBaHi/iyi ocTpoTbi 3peHi/m nocTpoeH Ha 6a3e xopoujo 
3apeKOMeHflOBaBLuero ce6a b kjii/ihmmbckom npaKTMKe flaTHMKa BoriHOBoro cfrpoHTa LLIaKa- 
TapTMaHa. EcTecTBeHHO, hto b KanecTBe flaTHMKa BOJiHOBoro <$>poHTa MoryT 6biTb npwvieHeHbi 
m flpyn/ie ycTpoficTBa: HanpuMep, AaTMHK KpuiBM3Hbi; Paul M. Blanchard, David J. Fisher, Simon 
C. Woods, Alan H. Greenaway «Phase-Diversity Wave-Front Sensing with a Distorted 
Diffraction Grating» Applied Optics, Vol. 39 Issue 35 P. 6649, 2000). 

KoHCTpyKMi/ifl h npw-iLii/in pa6oTbi ycTpoMCTBa no I BapnaHTy coctout b cjieAy*ou4ei\/i 
(cm. 4>nr. 2, 7). 

M3nyMeHne ToneHHoro MCTOMHMKa CBeTa 1 (nonynpoBOAHHKOBbii/i na3ep 
cynepnKDMMHucLieHTHbiCi amoa win CBeT0H3nyHaK>mnM a^oa c ManoM nnoLqaAKOM M3nyHeHHfl c 
AnnHoti BO/iHbi 780 hm -850 hm) nonaAaeT Ha normpn3ai4nOHHbii?i AennTeribHbiii Ky6nK 2. 
H3nyneHne na3epa no/iflpn30BaHO TaKi/iM o6pa30M, hto oho nonHocTbK) OTpawaeTca 
AenmenbHoii rpaHbK) Ky6w<a (Ha cfwr. .2 b HanpaBneHi/in HaneBo). l/bnyneHne npoxoAm 4epe3 
BpaLi4aK)Liiniic^ ktimh 3, KOTopbiM ocymecTBnfleT CKaHMpoBaHne nyMa no 0Kpy>KH0CTw. Yron 
CKaHMpOBaHM^ cocTaBnpieT npn6nn3HTeribHO 0,5°. flanee M3nyHeHne nonaAaeT b 
TenecKonimecKyK) cncTeiviy c Heo6xoAHMbiM yBennMeHneivi 4. flocne OTpaweHMH ot 
noBopoTHoro 3epKana 5 (cneicrpanbHoi/i AeJiwTenbHoiTi nnacTMHbi) M3nyMeHne npoxoAUT 

aCTMPMaTHHeCKUM KOMneHCaTOp 6, COCTOflLL|l>1l?i 1/13 AByX J1HH3, KOTOpbie MOryT He3aBMCMMO 

BpauiaTbca BOKpyr onTi/inecKOM ocui npn6opa. CneAyK)ini/iM 3a 3tmm KoivmeHcaTop pecjDpaKLinn 7 
(TenecKon, cocTOflmwi/i \A3 nuiH3 7 a ,7d, c noABi/DKHofi npi/i3M0i7i 7b n cneKTpanbHbiM 
CBeTOAeJinTeneM 7c) no3BormeT ynpaBn^Tb 4x>KycnpoBKOM na3epHoro nynKa. BbixoA^ H3 
npn6opa, na3epHoe n3nyMeHne nonaAaeT b nccneAyeMbiM rna3 naui/iem-a, cfcoKycMpyeTCfl Ha 
cepnaTKe onTunecKHMn aneMem-aMw ma3a v\ co3AaeT Ha Heti BnpTyanbHbiM onopHbifi 
hctohhmk, M3nyHeHne KOToporo nacTMHHO paccenBaeTC^ Ha ceTHaTKe v\ npoxoAUT onTunecKne 
cpeflbi ma3a b o6paTHOM HanpaBneHwn, npno6peTafl npn 3tom (3pazosy\o Mopynnuyuo. 
Oa30Bafl MOAyn^UMfi nyHKa, BbiweAwero i/i3 ma3a, HeceT nHcfc>opMai4HK) o no/iHbix 
aSeppaunflx, xapaicrepi/isytomnx onTi/mecKyK) cucTeiviy rna3a. 3to M3nyneHne npoxoAUT y>Ke 
ynoM^HyTbie onTunecK^e aneMeHTbi a6eppoMeTpa b o6paTHOM HanpaBneHnn. OAHaKO, 
nocKoribKy n3nyHeHne, pacce^HHoe ceTHaTKoi/}, ABrmeTCfl npaKTunecKn Henonqpn30BaHHbiM, to 
npi/i npoxo>KAeHiiM nonflpn3ai_|i/ioHHoro CBeTOAennTerm 2 ©AHa n3 normpi/i3aqnoHHbix 
cocTaBn«K)mMx oTpawaeTca ot RenwrenbHOiA rpaHM m nonaAaeT b TenecKon 8, Heo6xoAHMbi£t 
Ann conpjR>KeHH5q BxoAHoro 3panKa c nnocKOCTbK) nMH30Boro pacTpa 9 AQTMMKa BoriHOBoro 
cfcpoHTa 10. 
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JlnH30BbiM pacTp <£opML/ipyeT KapTMHy b BUfle cucTeMbi cjDOKanbHbix n^TeH Ha MaTpnue 
CTaHAapTHOM F13C (npi/i6op c 3apHAOBOM CB*3bK)) mjim KMOfl (KOMnneMeHTapHbiM MeTano- 
OKCMAHbii?i nonynpoBOAHMK) KaMepbi A^THUKa (co3AaeT Ha6op M3o6pa>KeHiiM BnpTyanbHoro 
ncTOHHUKa). BbixoAHOfi cuman c MaTpnubi nepeAaeTca b KOMnbrcrrep, KOTopwii 
BoccTaHaBnuBaeT KapTy a6eppai4i/iti h Bbipa6aTbiBaeT curHanbi ynpaB/ieHi/m nnn 
KOMneHcaTopa pe$paKL|HM n ac™n\/iaTH3Ma (ccjDepoui/mt/iHAPwHecKi/M Koppeicrop). npi/i stom 
cKopocTb n3MepeHMH onpeAermeTca cKopocrbto CHi/rrbiBaHna A^HHbix c KaMepbi b KOMnbKrrep n 
MO>KeT AOCTuraTb 100 KaAPOB b ceKyHAy. CMemeHne naTeH Ha KapTMHe nponopi^MOHaribHO 
noKanbHbiM HaicnoHaM BonHOBoro cppoHTa b npeAenax cooTBeTCTBytometi cySanepTypw 
nnH30Boro pacTpa. H3MepnB 3th CMeateHM^, mo>kho BoccTaHOBMTb dpopwy BonHOBoro cf^poHTa, 
ncnonb3ya MeTOA HauMeHbWHX KBaApaTOB. KoopAwnaTbi nnjen mo>kho onpeAenmb, 
yicno/ib3yfl anropmM MeHTpoB Mace: [J.Lang, B.Grimm, S.Goels, J.Bille, "Objective 
measurements of the wave aberrations of the human eye using a Hartman-Shack wavefront 
sensor", J.Opt.Soc. Am. A, 11 1949-1957 (1994)]. napaMeTpbi nnH30Boro pacTpa noAo6paHbi 
T3KHM o6pa30M, 4to npui o6pa6oTKe KapTUHbi A^THUKa UlaKa -rapTMaHa bo3mo>kho 

BOCCTaHOBfieHMe BOflHOBOrO CjDpOHTa C TOHHOCTbK) 1/8 A^UHbl BOJIHbl 30HAWpyiOLL|erO 

M3nyHeHM^. npn stom cfcopMa BonHOBoro cjDpoHTa MO>KeT 6biTb npeACTaB/ieHa 36-TbK) 
nonnHOMaivin L4epHW<e. 

KoivineHcaTop pec(>paia4w/i n ac™rMa™3Ma (acwMOKoppeKTop) Heo6xoAHM ann 
KoppeKMUM acTuriviaTHMecKnx (ceAnoo6pa3Hbix) ncKa>KeHHM BonHOBoro cjDpoHTa om-nnecKoro 
M3nyHeHM^ c 3aAaHHort opueHTaquei/i w aMnni/rryAoti. 

KoivineHcaTop pecjDpaKunn 7(7a-7d), pacnonoKeHHbM HenocpeACTBeHHO Ha bxoa© 
npn6opa cfcyHKLjuoHwpyeT cneAy*OLMHM o6pa30M. nocne npoxo>KAeHMfl nepe3 nepByK) nnH3y 7d 
KOMneHcaTopa pecfrpaKLim/i M3nyMeHne BnpTyanbHoro onopHoro uctohhi/iio, BbiweAUJee m 
ma3a, nonaAaeT Ha AHxpowHHbM cBeTOAeni/iTenb 7c, BbinoriHeHHbM b Bi/iAe Ky6nKa hjih 
nnacTHHbi. CBeTOAenwTenb ceneKTi/iBHO OTpa>KaeT n3JiyneHne BHAHMoro cneicrpa i/i 
MHcjDpaKpacHoe M3/iyHeHue onopHoro ToneMHoro mctohhwo 1, ho nponycKaeT nH<£pai<pacHoe 
M3nyneHne noACBeTKM r/ia3a ycTpowcTBa HacTpOMKM. OTpa>KeHHoe M3fiyMeHne nonaAaeT Ha 
noABHWHyK) npn3My 7b win cucTeiviy 3epKan n, 3aTeM, Ha BTopyio nnH3y 7a KOMneHcaTopa. 3Ta 
rmH3a pacnono>KeHa TaK, hto He nepeKpbiBaeT nynoK nyneii, CTpo^u^nx M3o6pa>KeHne ma3a. 
npuiBOA npn3Mbi 7b CHa6>KeH onTunecKUM unu HHAyKUHOHHbiM a^thmkom nepeMemeHH* w 
AaTHMKOM HaManbHoro nonoweHHfl. llpuBOA acTurMOKoppeKTopa CHa6>KeH astmmkom 
HaMaribHbix nonoweHHi/i nnH3 m bo3mo>kho asthukom yrnoBbix nepeMemeHi/ii/i. 

B npw6ope npucyTCTByeT npoeicrop TecTOBbix KapTi/iH, npeAHa3HaHeHHbii/i a^* 
nccneAOBaHM^ (TecTi/ipoBaHua) onpeAeneHu^ ocTpoTbi 3peHHJi c OAHOBpeivieHHbiM noA6opoM 
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Hai/inyHwefi ccjDepoMn/inHflpwHecKOM KoppeKqun, coctomt M3 nnH30BOM cucTeivibi (06-beKTHB) 11, 
KOTopan coBMecTHo c KOMneHcaTopoM pecfcipaKLiMM m acTnrivia™3Ma m aneivieHTaMM ma3a 
o6ecneHMBaeT npoequpoBaHne M3o6pa>KeHMfl TecTOBOM KapTMHbl 12 Ha ceTnaTKy rna3a. 
BbixoflHOM 3paMOK npoeicropa coBMemeH c nnocKOCTbK) acTurMOKOppGKTopa (sto rnaBHajR 
n^ocKOCTb cuicTeMbi M3 AByx ero MunnHflpuHecKuix jimh3), a 3HannT, m c BxoflHbiM 3panKOM 
ma3a. JlnH30Ba« cucTeivia npoeiaopa MMeeT no,qBn>KHbie onTunecKne anewieHTbi, 
no3Bon«KDLJ4Me nepecjDOKycMpoBaTb cucTeiviy TaK, hto bo3mo>kho BHeceHne AononHMTenbHOM 
flec[)OKycMpOBKM, npei/tMymecTBeHHO b flnana30He -6 +4 fluonTpnn, Heo6xoAHMOM AJ~m 

M3MeHeHMfl BHA^MOrO paCCTOflHI/m flO TeCTOBOM KapTMHbl, M Bbipa60TKM COOTBeTCTByK)U4erO 

CTMMyna aKKOMOAai-|HM y naLjueHTa. TecTOBaa KapTMH a mo>k6t 6biTb KaK naccMBHaa (cnafiA, 
TpaHcnapaHT, >KMAKOKpncTannnHecKa^ naHenb), TaK \a caMOCBeTflmaacfl, Hanpniviep, 
CBeTOAnoAHoe Ta6no. B cnynae naccuBHow KapTMHbi Heo6xoAHMO ncnorib30BaHne ncTOMHMKa 
CBeTa 13, b KanecTBe KOToporo MO>KeT BbicTynaTb rwodow mctohhuk n3nyHeHna (naMna 

HaKa/lMBaHI/m, CBeTOM3fiyHaK)LI4MM A^OA M T.n.), C COOTBeTCTByK)LL|MM KOHAeHCOpOM 14, KOTOpbIM 

npoeui/ipyeT M3o6pa>KeHMe ncTOHHUKa CBeTa b nnocKOdb acTurMOKoppeicropa. B KanecTBe 
TecTOBbix KapTMH MoryT SbiTb ncnorib30BaHbi onTOMeTpuMecKne Ta6nnubt, C0A©P>*<ainne SyKBbi, 
Koribua JlaHAonbTa, m t. a. 3tm KapTMHbl MoryT 6biTb CMeHHbiMM, hto bo3mo>kho peanui30BaTb 
jim6o MexaHMHecKM, nn6o npn npnivieHeHMM aneKrpoHHbix naHeneM nnn Ta6no - aneKTpoHHbiM 
o6pa30M. Bo3mo>kho ncnonb30BaHne AonormwTenbHoro naHKpaTMHecKoro (3yM) 06-beKTMBa 
Ana nnaBHoro M3MeHeHMfl BMAHMoro pa3Mepa TecTOBOM KapTMHbi: b nnocKocTM ycTaHOBKn 

TeCTOBOM KapTMHbl CTpOMTCfl npOMe>KyTOMHOe M306pa>KeHHe TeCTOBOM KapTMHbl C M3MeHfleMblM 

MacLUTa6oM. 

npoeKTOp TeCTOBblX KapTMH C^yHKUMOHMpyeT cneAyK)U4MM o6pa30M. 

Kohabhcop 14 npoei4MpyeT M3o6pa>KeHMe MCTOHHMKa CBeTa 13 b nnocKOCTb 
acTMrMOKoppeiaopa. Ha nyTM M3nyHeHMH ot MCTOHHMKa ycTaHOBneHa TecTOBan KapTMH a 12. 
06"beKTMB 11 ctpomt M3o6pa>KeHMe T6CT0B0M KapTMHbl Ha Heo6xoAHMOM paccTo^HMM (rarAa 
KapTMH a HaxoAHTca b ero cfrOKanbHoi/i nnocKocTM M3o6pa>KeHMe ctpomtca Ha 6ecKOHeMHOCTM). 
06*beKTMB MOweT ABMraTbc^ BAonb onTMMecKOM ocm, npM 3tom npoMcxoAMT ero 
nepectDOKycMpoBKa Ha Heo6xoAHMoe paccTo^HMe. BbiujeAwee M3 06-beKTMBa M3nyneHMe 
nonaAaeT b acTMrMOKoppeKTop, KOTopbiM MO>KeT BHocMTb Heo6xoAnivtyK) acTMriviaTMHecKyK) 

KOppeKMMKD M Ranee npOXOA^T KOMneHCaTOp pecfcpaKUMM, KOTOpblM MO>KeT BHOCMTb 

Heo6xoAHMyK) pecfcpaKUMOHHyK) nonpaBKy. flanee M3JiyneHMe nonaAaeT b ma3 nai4MeHTa. 

ripn TecTMpoBaHMM ocTpoTbi 3peHMfl pa6oTa a6eppoivieTpa npoMcxoAMT cneAyroujMM 
o6pa30M. 
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B ucxoflHOM cocTOflHiw TecTOBaa KapTHHa n3o6pa>KaeTc^ Ha 6ecKOHeHHOCTM. 
KoivineHcauMH pecfDpaKuiMM (6nn3opyKOCTn hjih AaribH03opKocTM) rna3a nponcxoflUT npi/i 
noMOLMM KOMneHca-ropa pec^paKunn v\ acTnrMaTH3Ma no cumanaM c flaTHMKa Bo/iHOBoro 
cfDpoHTa. Ci/iCTeMa nepecfcoKyo/ipoBKn npoeicropa TecroBbix KapTMH bhockt AononHi/rrenbHyK) 
flecfDOKycupoBKy b Anana30He ot MUHUMyivia ao MaKci/iMyivia, h npoLjecc aKKOMOAaqnn rna3a 
OTcne>KMBaeTC5i flaTMMKOM BonHOBoro cjDpoHTa, OTMenaK)TC5q nonoweHHH cucTeM 
nepecjDOKycupoBKH, npw KOTopbix rna3 nepeciaeT cneA^Tb 3a n3M6HGHi/ieM BHAHMoro 
paccTo^HM^ ao TecTOBOM KB pTMHbi. 3th nonoweHMH cucTeivibi nepecf)OKycnpoBKM 
xapaKTepn3yHDT o6*beM aKKOMOAaiai/ii/i. flanee cncT6Ma nepe<fcoKycnpoBKn TecTOBOK 
KapTMHbi ycTaHaBnMBaeTcyi b HananbHoe nonoweHi/ie i/i, b 3aBwcnM0c™ ot Bbi6paHHoi?i 
MeTOAHKM nccneAOBaHnq ocTpoTbi 3peHna, nn6o nponcxoAUT ycTaHOBKa KOMneHcaTopa 
pe<t)paKL4MM b nonoweHne, OTCToamee Ha npn6nn3HTenbHO -1 fl ot nonowi/iTejibHoro 
npeAena Anana30Ha aKKOMOAauMM, nn6o ero nono>KeHMe ocTaeTca Hew3MeHHbiM. Ilocne 
nero nponcxoAUT TecTupoBaHne ocTpoTbi 3peHi/m no o6Luenpi/iHflTOii MeTOAUKe 
(ui3MeHfleTCfl pa3Mep TecTOBbix KapTMH ao npeAena, KorAa McnbrryeMbii/i He CM0>KeT 
yBepeHHo pa3nnnaTb cuMBoribi Ha Ta6nnue). Ha BepxHeM npeAene octpotw 3peHHfl 
bo3mo>kho npoBeAeHMe tohhom noACTpoMKM acTurMOKoppeiaopa m KOMneHcaTopa 
pecfDpaKqun. KpoMe Toro, nai^em - MMeeT B03Mo>KHOCTb ynpaBHHTb bhochmom KoppeKi4i/iei/i 
BpyMHyK) c BbiHOCHoro nynbTa, AoSuBaacb TeM caMbiM HannyHnieui, b cy6"beKTMBH0M CMbicne , 
ocTpoTbi 3peHn* . YcTaHOBneHHbie 3HaMeHna KOMneHcaTopa pect>paKi4nn n acTi/irMOKoppeKTopa 
MoryT 6biTb ncnorib30BaHbi ana npon3BOACTBa KOHTaKTHbix nnH3 , ohkobom KoppeKMnn nnn npn 
npoBeAeHnn pecfc>paKL4iioHHbix onepai_iw£i. 

B npeACTaBneHHOM b KanecTBe npniviepa a6eppoivieTpe peann30BaHa BCTpoeHHaq 
CHCTeivia aBTOKann6pOBKi/i BxoAamero b ero KOHCTpyKquK) onTHMecKoro aneivieHTa - 
KOMneHcaTopa ac™™aTH3Ma. CucTeMa aBTOKann6poBKi/i coctomt u pa6oTaeT cneAyromwM 
o6pa30M. 

ripn3Ma 7b cABuraeTCjq Ha TaKoe paccTOflHwe, hto AocTynHofi ct3hobhtch (fcoKanbHaa 
nnocKOCTb nnH3bi 7a. 3neKTpoMexaHHHecKn£i npuiBOA bboaut b 3Ty 
nnocKocTb MaTOBbM 3KpaH 15 nnn APyrow paccenBaTenb c K03cjDcjDML4MeHTOM 
OTpaweHUH nopfiAKa 4%. Cc^oKycupoBaHHoe u3nyneHne ot TonenHoro ncTOMHMKa 1 (nnn 
na3epa) cfcopMHpyeT Ha stom SKpaHe BupTyanbHbifi onopHbiw hctohhhk, KOTOpbiCi ncnojib3yeTCfl 
Arm co3AaHM^ onopHofi BoriHbi Arm Kann6poBKH ci/iCTeMbi. TaK KaK A^aMeTp nyHKa noACBeTKM 
onopHoro hctohhhk3 mhoto MeHbuie anepTyp onTunecKnx sneMeHTOB cucTeMbi, to Ha npflMOM 
npoxoAe sto M3nyMeHne npaKTi/mecKM He ncKa^aeTc?!, t .e Ha 3KpaHe co3AaeTCP npaicrnHecKn 
MAearibHbM onopHbiM hctohhmk. fluarpaMMa HanpaBneHHOc™ pacce^HHoro Ha3aA M3nyHeHM^ 
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Bbi6wpaeTCfl T3KHM o6pa30M, mto6n anepTypbi omnMecKnx aneivieHTOB cucTeMbi 6binn 
paBHOMepHO ocBeLueHbi. rapTMaHOBCKa* KapTima Ha MaTpni4e n3C KaMepbi AaTHHKa, 
nonyneHHaq ot 3Toro MCTOHHUKa, cpaBHWBaeTCfl c aHanornHHOM KapTMHOM (onopHow 
rapTMaHOBCKOM KapTMHOM), nonyHeHHOM npn yflaneHUM H3 cucTeMbi acTuirMaTunecKoro 
KOMneHcaTopa (ora npoLjeAypa npoBOAHTCfl npn HaqaJibHoi/i Kanu6poBKe ycrrpoMCTBa Ha 
npon3BOACTBe). OmnMne sthx flByx KapTMH h no3BonaeT M3MepnTb npocfDwib KoppeKqun, 
bhocmmom acTuriviaTMHecKMM KOMneHcaTopoM. rionyHeHHbie b pe3ynbTaTe aBTOKann6poBKi/i 
TeKyuiMe 3HaneHHfl npocfDunn KoppeKLjHH, MoryT 6biTb ncnonb30BaHbi: a) A-n* npoBepKi/i 
pa6oTOcnoco6HOCTM npn6opa 6) Ana M3MepeHuia npo4)Mn5R KoppeKunw a6eppai4MM ma3a, 
KOTopbM 6bin BHeceH KOMneHcaTopoM ac™rivia™3Ma. 

I~lpn Apyroii peann3aLinM ycTpoMCTBa aBTOKann6poBKM BMecTO pacceBaKDUjero 3KpaHa 
BBOAHTcq TopeLi OAHOMOAOBoro CBeTOBOAa c na3epHOM noACBeTKOM. 

ABTOMaTM3aun5q npoLjecca Kanw6poBKM v\ TecTi/ipoBaHua npn6opa peann30BaHa nyTeM 
cneAyKDiAeM nocneAOBaTenbHOCTH KOMaHA c KOMnbrcrrepa: 

- no KOMaHAe KOMnbKrrepa b c(DOKanbHyKD nnocKOCTb nnH3bi 7a bboawtc* paccenBaTerib 

- no KOMaHAe KOMnbKrrepa KOMneHcaTop acTn™aTi/i3Ma ycTaHaBni/iBaeTCH b HananbHoe 
nonoweHi/te (3aAaeTca AaTHHKaMH HananbHoro nonoweHi/m) 

- no KOMaHAe KOMnbK)Tepa KOMneHcaTop acTnrMaTi/i3Ma ycrraHaBnuBaeTCfl b HyneBoe 
nonoweHi/ie (BHeceHHbiM acTnrMaTH3M 6nn30K k Hynio) 

- A3TMHK BoriHOBoro cfcpoHTa CHUMaeT TeKymyK) KapTMHy w nepeAaeT ee b KOMnbKrrep 

- KOMnbKDTep BbNi/icrmeT pa3HOCTb TeKyiAePi u onopHOM KapTWH, pa3HOCTb 
aHann3npyeTCP Ha a6eppai-inoHHbM cociaB m, ecnn ac™™aTH3M *Bn*eTCfl 6onbLue HanepeA 
3aAaHHoro ypoBH*. to nponcxoAUT noACTpOMKa KOMneHcaTopa aciwMa™3Ma (noBopoT jimh3). 
Hai?iAeHHoe TaKMM o6pa30M nono>KeHne npuHMMaeTCP 3a HOBoe Hy/ieBoe nono>KeHMe 
KOMneHcaTopa acTi/i™a™3Ma. 

flrm npoBepKM npaBuribHOCTM pa6oTbi anropi/mviOB BoccrraHOBneHi/ifl BoriHOBoro 

CfrpOHTa H npaBMflbHOCTH 3aAaHMfl Ka/lM6pOBOMHblX KOacjDCtDHUMeHTOB, 

oneKTpoMexaHUMecKMM npuBOA Mo>KeT 6biTb ycTaHOBneH Ha noABi/i>KHo£i nnaTcjDopMe 16 c 
onjuHecKMM win i/ihwm ydpoMCTBOM TOHHoro n3MepeHnq nepeMemeHna (MO>KeT 
6biTb Mcnonb30BaHa Ta >Ke nnaTcjDopMa, Ha KOTopow ycrraHOBneHa npn3Ma 76). TorAa, 
CABur pacceBaTen^ 1/13 cfcoKanbHOM nnocKOCTM SyAeT npuBOAHTb k npeo6pa30BaHHK> 
Kann6poBOHHOM BoriHbi (nocne npoxo^eHna nuiH3bi 7a) H3 nnocKOM b 

CCjDepHHeCKyK). H3Mep?1fl paAHyC Kpf1BH3Hbl BOflHOBOrO <t>pOHTa AaTHUKOM 

LLIaKa - TapTMaHa v\ conocTaBrma ero c pacMeTHbiMM 3HaneHn^MM (no n3MepeHHOMy 
CMemeHHK)), mo>kho npoBepnTb npaBuribHocib Kann6poBKn npn6opa. 
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ripn 3tom npoBepaeTCfl npaBuribHOCTb pa6oTbi KOMnbrcrrepHoii nporpaMMbi 
BOccTaHOBneHHfl BonHOBoro cf)poHTa n 3aAeMCTBOBaHHoro npu stom o6opyflOBaHHfl (b 
nacTHocTM n3C KaMepa flamnKa bojihoboi-o cjDpom-a), TaK KaK b npoijecce pa6oTbi MoryT 
B03HMKHyTb pa3fMHHbie HenonaAKu, CBfl3aHHbte b nacTHOCTW c TeM, mto b qeHTpanbHOM 
KOMnbKDTepe onepaTop MO>KeT HecaHKMHOHnpoBaHHo noMeHHTb HacTpoMKM. Ecnn He SyAyT 
coBnaflaTb M3MepeHHbie flaHHbie v\ AaHHbie, paccHi/rraHHbie no nepeMemeHMK) nnaTCfcopMbi, to 
pa6oTa c npuSopoM 6yfleT nporpaMMHO 3anpemeHa. 

ABTOMaTH3auM5i npouecca TecTupoBaHi/ia npn6opa peani/i30BaHa nyTeM cneAytomei/i 
nocneflOBaTejibHOCTM KOMaHA c KOMnbKrrepa: 

- no KOMaHAe KOMnbKrrepa paccenBaTerib CMemaeTCfl Ha 3aflaHHoe paccTOHHHe 1/13 
cfDOKanbHOM nnocKOCTH riMH3bi 7a. 

- CMemeHi/ie M3Mep«eTca flaTMUKOM nepeMemeHi/m CBfl3aHHbiM c paccenBaTeneM. 

- flaTHHK BoriHOBoro cppoHTa cHUMaeT TeKymyio KapTi/iHy m nepe^aeT ee b KOMnbKrrep 

- KOMnbK)Tep BbNucnaeT pa3HOdb TeKymew h onopHbix KapmH 

- pa3H0CTb aHann3npyeTCfi Ha a6eppai4M0HHbiM cocTaB n onpeAermeTC* cc^epunecKUM 

SKBUBaneHT fl6C|D0KyCMp0BKM. 

Ecni/i stot 3KBMBaneHT cooTBeTCTByeT c HanepeA 3aAaHH0M TOMHocTbK) ccfrepi/NecKOMy 
SKBMBaneHTy, Bbmi/icneHHOMy no K3MepeHHOMy CMemeHi/iK) paccewBaTerm, to npn6op 
cm/iTaeTCfi pa6oTocnoco6HbiM. 

YcTpoMCTBO HacTpOMKM (KaMepa HaBeAeHM5q) npiiBeAeHHoro b KanecTBe npuMepa 
a6eppoivieTpa BKntonaeT (cm. cfc>nr. 2 h 4): cucTeMy npoei4npoBaHHfl, npeACTaBrmKDmyK) coGoCi 
npoeiaop MapoK c AByMA nAeHTMHHbiMM KaHanaMM 17 m 18, ycTaHOBneHHbie noA ymoM k 
onTMHecKoti och npn6opa, c MCTOHHUKaMM A-na noACBeTKn rna3a 19a n 19b, b KanecTBe 
kotopnx MoryT 6biTb ncnorib30BaHbi CBeTOA^OAbi, cucTeMy BM3yaribHoro Ha6xiK)AeHi/ifl - 
BHA^OKaMepy 20, on™necKa« ocb KOTopow coBMemeHa c onTunecKOM ocbK) npn6opa, c 
o6BeKTHBOM 21, KOTopbiM coBMecTHo c J1MH30M 7 d o6pa3yeT cno>KHbi£i Tenei-ieHTpuHecKUM 

06-beKTMB (npu OTCyTCTBHM J1HH3bl 7 d H306pa>KeHMe MO>KeT CTpOMTbCfl npOCTO 06-beKTMBOM 

BHAeoKaMepbi). TaK KaK p,nn noACBeTKM ma3a ncnonb3yeTCH nH<£paKpacHoe nsnyneHne, to 
npuMeH^eTC^ BMAeoKaMepa HyBCTBHTenbHaa b MHcfc>paKpacHOi/i o6nac™ cneicrpa. flnn 
coBMemeHHH ocefi KaHanoB HacTpOMKn 1/1 n3MepeHHfl ncnonb3yeTCfl CBeTOAe-nnTenb 7c. 
CBeTOAeriMTerib He Tpe6yeTca b ycTpoPicTBax HacTpofiKH oc^TaJibMonornnecKUX npn6opoB, b 
KOTopbix KaHaribi HacTpofiKM 1/1 n3MepeHi/m pa3AeneHbi no nnomaAH BXOAHoro 3paMKa: bxoahom 
3panoK cucTeMbi HaBeAeHum MO>KeT 6biTb b bi/ia© KOHueHTpunecKoro KO/ibua BXOAHOMy 3paMKy 
CMCTeMbi M3MepeHHfi (win HaoSopoT). 
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Ha cj3W\ 6 npeflCTaBneH npeAnoMTi/rrenbHbM bha npoeicropa MapoK: nnH3bi 22a v\ 22b 
o6pa3yK)T TeneueHTpunecKyK) npoeKuutOHHyK) cucTeMy, b kotopom MapKn 23a m 23b 
HaKnoHeHbi noA yrnoM, otjihhhwm ot nepneHflUKynqpa, k onTunecKOM ocu flnq KOMneHcaqnn 
HCKaweHufi, B03HMKaK)U4nx npw HaicnoHHOM npoeui/ipoBaHUH Ha pafly>KHyK) o6onoHKy rna3a. 

CucTeivia TpexMepHoro nepeMemeHMfl npn6opa npn ero HacTpoMKe mo>kgt 6biTb 
peann30BaHa noAo6HO wcnonb30BaHHOMy b LqeneBbix naivinax UJJ156 nnn LUJ12B 
KOopflUHaTHOMy CTonnKy (cm. Jl.C. Ypiviaxep, JIM. Aw3eHUJTaT «Oc|DTanbMonori/iHeci<ne 
npn6opbi», 1988, CTp. 111-123). CneflyeT 3aivieTMTb, hto cucTeivia TpexMepHoro nepeMeujeHHfl 
npn6opa MO>KeT 6biTb 3aivieHeHa noriHOCTbK) nnn flononHeHa cucTeMOM nepeMemeHHfl rna3a 
naLii/iema OTHoa/rrenbHo npn6opa. 

HacTpoCiKa (HaBe^eHne) a6eppoMeTpa b MHcfcpaKpacHoii oSnacTi/i cneicrpa nponcxoflm 
cneAyK)U4HM o6pa30M. 

FlpoeKTop MapoK npoequpyeT cneunanbHO ccfcopMi/ipoBaHHbie n3o6pa>KeHLifl MapoK 
(cm. dpwr. 5) BUfla «ceKTop b Kpyre» Ha pa,qy>KHyK) o6oriOHKy rna3a noA ymoM k onTunecKofi ocu 
npn6opa. Vron v\ paccTOfiHHe Me>KAy KaHanaMM Bbi6paHbi TaKi/iM o6pa30M, hto b nnocKOCTi/i 
BxoflHoro 3paHKa npn6opa M3o6pa>KeHi/m cxoA*TCfl m o6pa3yK)T OKpywHOCTb c nepeKpecTneM 
(cjwr. 5 d). Ha paccTOflHHflx 6onbQjnx n MeHbLUnx Tpe6yeMoro 3Ta KapTi/ma HapywaeTC* (<fcnr. 
5 c,e). Bbi6op yrna Me>KAy KaHanaMM npoeicropa b i/iHTepsane ot 15 ao 60 0 o6ycnoBneH 
cneAyK)LL4HMM coo6pa>KeHWflMn: c yMeHbLueHneM yrna naAaeT HyBCTBi/rrenbHocTb HaBeAeHi/ia, 
npi/i SoribUJiix yrnax - yMeHbwaeTca pa6oHi/ii/i Anana30H. 

06*beKTHB 21 BHA^OKaMepbi 20 ctpout M3o6pa>KeHMe rna3a nai_ineHTa Ha MaTpi/iue 
BMAeoKaMepbi (dpwr. 5 a), flpn stom cneKTparibHbie xapaKTepucTMKn CBeTOAenwTenfl 7c 
noAo6paHbi TaKMM o6pa30M, hto uiHcfcpaKpacHoe M3nyneHne CBeTOAMOAOB noACBeTKH 
ycTpOMCTBa HacTpotiKu npn6opa npoxoAMT nepe3 Hero 6e3 ocna6neHHH, TorAa KaK n3nyneHi/ie 
onopHoro uctohhwo 1 i/i M3nyHeHne bmahmoto cneicrpa ot npoeKropa TecTOBbix KapTi/iH 
OTpawaeTca ot Hero nonHocTbio. Flo BMAy KapTi/iHbi nerKo onpeAenurrb HanpaBneHne 
CM\ew,eH\A9\ npn6opa AJ~i* tohhofo BbiCTaBneHkm Tpe6yeMoro paccTOHHkm ao nccneAyeMoro 
06-beicra (rna3a nenoBet<a). M3o6pa>t<eHtie c Bi/iAeoKaMepbi nepeAaeTca Ha mohmtop 
KOMnbKrrepa (nni/i OTAenbHbM BHAeoMOHHTop). I~lpn HacTpoMKe npn6opa onepaTop Ao6nBaeTCfl 
C0BMeLAeHM5q n3o6pa>KeHMCi MapoK ot o6ohx KaHanoB npoeicropa, hto o6ecneHHBaeT 
BbicTaBneHne pa6onero paccTO^HUH ot npn6opa ao rna3a, v\ coBMemeHHe uempa 3paHKa c 

MeHTpOM KOOpAHHaTHOM CeTKH, H3HeCeHH0M Ha MOHHTOp. 

ripn pa6oTe ycTpoi/icTBa HacTpoMKM b bhahmom CBeTe CBeTOAennTerib 7c AO-n>*<eH 6biTb 
nonynpo3paMHbiM, T.e. nacTUHHO nponycKaTb m OTpa>KaTb nsnyneHne BMAHMoro cneicrpa. 



21 



3AMEIWK)mHH JIHCT (nPABHJIO 26) 



WO 2005/089635 PCT/RU2005/000124 

Ko3c|)ct>i/ii4MeHT fleneHUH onpeaermeTCfl oTHocnTenbHofi SHepreTHnecKow HyBCTBWTeribHOCTbK) 
cucTeMbi HaBefleHMfl n n3MepeHna. 

npMMepoM peann3ai_|MH cnoco6a HacTpoi/iKw a6eppoMeTpa Mo>KeT flBrmTbc* onucaHne 
KOHCTpyKUMM 3aaBneHHoro ycTpoficTBa HacTpoi7iKi/i. 

Peann3aL4Mfl cnoco6a i/i3MepeHU* Me>Ki_|eHTpoBoro m BepTeKCHoro paccTOHHMM 
3aKTiK)HaeTc« b cneAyK>meM. 

flrm 3aAaHMM tohhhx napaivieTpoB omkobom KoppeKunn HeoSxoAMMO 3HaHi/ie 
Me>KueHTpoBoro (paccTOHHwe Me>KAy qeHTpaivin 3panKOB rna3a) u BepTeKCHoro (paccTOAHiie ot 
BGpuji/iHbi poroBnubi flo nnocKOCTw omkobom KoppeKi_inn) paccTOJiHUM. nocneflHee paccTO^HMe 
cJ)aKTHH6CKM onpeAermeTcn paccTo^HneM (no mySuHe) ot nepeHocnL|bi ao BepujMHbi 
poroBnqbi. B npn6ope MO>KeT 6biTb ncnorib30BaH astmhk (onTHMecKMM, HHAyKi4MOHHbM \atva 
mow) nepeMemeHMfl KoopAnnaTHoro CTona npn6opa, no3BOJiflK)Li4w?i 3anoMHHaTb TpaeicropnK) 
KOopAHHaTHoro CTonuiKa Ha kotopom ycTaHOBneH npn6op. TorAa, HaBOA* npn6op 
nocneAOBaienbHo Ha uem-p OAHoro rna3a, 3aieM Ha nepeHOCHLiy n Ha ueHTp BToporo ma3a, 
mo>kho onpeAexiMTb MewMem-poBoe n BepTeKCHoe paccTOHHW*. 

CucTeivia ynpaBneHna npn6opoM coctoi/it M3 KOMnbKrrepa, KOTopbm o6ecneHMBaeT 
o6pa6oTKy AQHHbix, BoccTaHaBJiwBafl KapTy aeeppaunti, xpaHeHuie ashhux m ynpaBneHne 
npn6opoM no KOMaHAaM onepaTopa m MUKponpoueccopHoro KOHTpormepa. 

KoHCTpyKqufi m npi/iHuinn pa6oTbi ycTpoficTBa no II Bapi/iam-y (cm. dpwr. 4) OTJiMMaeTC* 
TeM, mto oAHa M3 noxiflpi/i3aL|noHHbix cocTaBn?iK)LMMX pacce^HHoro ceTHaTKOM \A3ny^env\9{ } 
KOTopoe HBrmeTca npaKTHMecKn Henormpi/i30BaHHbiM, npoxoA^T nepe3 nonflpi/i3ai4i/iOHHbiii 
CBeTOAeriMTenb 2 v\ nonaAaeT Ha AononHMTenbHbM nonflpL/i3ai4i/ioHHbii/! cBeTOAennTenb 24 n 
HeTBepTbBonHOByK) nnacTMHKy 25. 3Ta nnacTMHa npeo6pa3yeT nuHei/iHO nonapw30BaHHoe 
M3nyHeHMe, BbiujeAwee H3 CBeTOAeriMTeriH, b fi3JiyHeHwe c KpyroBofi normpi/i3ai_ineii. flanee 
M3nyHeHne npoxoAUT nepe3 Te/iecKoni/mecKyK) cucTeiviy c noBopoTHbiM 3epKanoM 26 hjih 
CBeTOAeriMTeneM. TenecKoni/iHecKa* cucTeivia pacwupfleT nynoK ao A^aMeTpa 30-60 mm, hto 
Heo6xoAHMO a^* 3anonHeHMfl anepTypbi aAanTi/iBHoro 3epKana 27. KoHCTpyKunq noAo6Hbix 
3epKan onucaHa b CTaTbe: J. Christopher Dainty, Alexander V. Koryabin, Alexis V. Kudryashov 
«Low-Order Adaptive Deformable Mirror» Applied Optics, Vol. 37 Issue 21 P. 4663, (1998). 
3epKano no3Bon*eT KoppeicrnpoBaTb cfcopMy oTpa>KeHHoro ot Hero BonHOBoro cfcpoHTa. nocne 
0Tpa>KeHM^ ot 3epKana n3nyMeHue npoxoAUT nepe3 Tenec«onnHecKyK) cucTeMy b o6paTHOM 
HanpaBJieHnn m nonaAaeT Ha HeTBepTbBonHOByK) nnacTMHKy. 3Aecb uupKynfipHO 
non«pM30BaHHoe n3nyneHMe npeo6pa3yeTca b nnHe^HO nonflpi/i30BaHHoe, npuneM Beiaop ero 
nonjqpn3ai4nn opToroHa/ieH Beicropy nonnpmauywi mnyveHwn npoweAwero nepe3 nnacTHHy 
npn nepBOM npoxoAe. CooTBeTCTBeHHO 3TO M3nyMeHne CBeTOAenuiTeneM 24 (HanpaBneHMe 
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bhi/13) h nonaflaeT b TenecKoni/mecKyio cucTeMy 8. 3Ta TenecKonnHecKaa cucTeivia Heo6xoAHMa 
p,nn conpflweHUfl BxoflHoro 3paHKa npn6opa c nnocKOCTbK) riMH30Boro pacTpa 9 flaTHMKa 
BoriHOBoro cfcpoHTa 10. ni/iH30Bbiii pacTp cfropMuipyeT KapTMHy b BUfle cucTeMbi cfDOKanbHbix 
n^TeH Ha MaTpuqe CTa ha a pth o m n3C (npn6op c 3ap*AOBow CBH3bio) mjim KMOn 
(KOMnneMeHTapHbiM MeTano-OKCMflHbiM nonynpoBOAHMK) Kaiwepbi (Hanpi/iiviep Hitachi KPF-1) 
AaTHMKa (co3flaeT Ha6op ui3o6pa>KeHi/ii/i BnpTyaribHoro ncTOMHMKa). BbixoflHofi cumaji c 
MaTp^Mbi nepeflaeTC^ b KOMnbioTep, KOTopbiw BoccTaHaBnuBaeT KapTy a6eppai4MM m 
Bbipa6aTbiBaeT cumaribi ynpaBneHua nnn KOMneHcaTopa pe<t>paKi4nn, acTMriviaTH3Ma 
(cctDepounnnHAPuHecKMPi Koppeiaop) m KOMneHcaTopa aSeppaqnti Bbicninx nopHAKOB. 

npuSop no II BapnaHTy i/icnonHeHna TaioKe coAepwwT npoeicrop TecTOBbix KapTMH, 
Koropbie M3o6pa>KaK)TCfl onTMHecKi/iMn sneivieHTaMM npn6opa Ha cernaTKe rna3a, npoxoA^ npn 
3tom nepe3 ccf)epoi4MnnHApnHecKMM Koppeicrop (KOMneHcaTop pecfcpaKMi/ii/i v\ ac™rMaTW3Ma) m 
KOMneHcaTop a6eppai_ii/M Bbicmux nop^AKOB. KoHCTpyKui/m n npi/iHLjun c{DyHKi4HOHnpoBaHHfl 
npoeicropa TecTOBbix KapTHH npaKTunecKH Te >Ke, hto v\ b npn6ope no I Bapnam-y ero 
ncnonHeHM^. OAHaKO, b a^hhom BapnaHTe ycTpoMCTBa npoeicropa TecTOBbix KapTHH twahzb 1 1 
OAHOBpeivieHHO flBJiaeTCfl w o6"beKTMBOM ann TecTOBbix KapTMH n btopom nnH30M TenecKona, 
KOTopbiii conparaeT nnocKocTb aAanTHBHoro 3epKana 27 c nnocKOCTbK) 3panKa rna3a, KpoMe 
Toro, HeT Heo6xoAMMOCTM b npwvieHeHHn AonoriHUTeribHoti i/i3o6pa>KaioLAei/i cucTeMbi, 
nocKoribKy AOCTynHa AononHMTenbHaa nnocKOdb M3o6pa>t<eHWfl (conpaweHHafl c ceTHaTKofi). B 
3tom cnyMae caMa TecTOBaa KapTHHa 12 MO>KeT 6biTb pa3Meu^eHa Ha noABn>KHOM nnaTc^opivie. 
CMemeHwe nnaTC^opMbi aoti>kho o6ecnennBaTb tot we A^ana30H AononHHTenbHoi/i 
pecf)paKi4MH b ycTpoMCTBe. Ha BepxHeM npeAene ocTpoTbi 3peHna bo3mo>kho npoBeAeHne 
tomhom noACTpoMKH acTwrMOKOppeicrpa, KOMneHcaTopa pe<t>paKi_|i/iui n 4)opMbi aAamri/iBHoro 
3epKana. HcnbrryeMbifi uiiweeT B03MO>KHOCTb ynpaBrmTb bhocmmom KoppeKqueM, Ao6nBaacb 
HannyMLueii b cy6"beKTMBHOM CMbicne ocTpoTbi 3peHiiR YcTaHOBneHHbie 3HaHeHnn 
KOMneHcaTopa pecfcpaKUHH, acTi/irMOKoppeicropa i/i cfcopivia aAanTMBHro 3epKana MoryT 6biTb 
ncno^b30BaHbi a^h npon3BOACTBa KOHTaKTHbix nMH3, ohkobom KoppeKi4nti M/iM npn npoBeAennn 
pec|3paKMMOHHbix onepaMnti. Koppeicrop a6eppai4i/iw Bbicujux nop^AKOB (aAanTMBHoe 3epKano) 
MO>KeT 6biTb ncnorib30BaH pj\n reHepaqnH cnyMaMHbix, MeHflioLiinxcfl bo BpeivieHM 4)a30Bbix 
ncKaweHUM, mto Ae^aeT HeB03MO>KHbiM aKKOMOAaqnio rna3a Ha TecTOBotf KapTMHe h npuBOAUT 

K paCCnaSneHHK) MblLUL4, Bbl3blBaiOLMMX aKKOMOAaUUHD. 

B BapnaHTe II 3a^BneHHoro \A3oSpeien\A9\ npucyTCTByeT aHanornHHa^ cucTeivia 
BHyTpeHHew KannSpoBKn, KOTopaa cny>KHT a^h HananbHOM ycTaHOBKn n KOMneHcaTopa 
a6eppaL4HM bncluhx nop^AKOB b «HyneBoe» nonoweHne. 3Ta >Ke cucTeivia ncnonb3yeTC^ A«n« 
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M3Mep6HMfi npocfcwnfl Koppeicropa aSeppauuM Bbicwux nop*AKOB npn flocTn>KeHMH HannyHLueii 

Cy6"beKTMBHOM OCTpOTbl 3peHHfl pyHHbIM l/IJIH aBTOMaTMMeCKMM MeTOflOM. 

TaKMM o6pa30M, ui3no>KeHHbie Bbiuje CBenenwn noKa3biBatoT, hto npn ncnonb30Bam/iw 
3aflBneHHOM rpynnbi M3o6peTeHMM Bbino/iHeHa cneflyKDu^ajq coBOKynHOCTb ycnoBHw: 

- cpeflCTBo, Bonnou4aK)Luee 3aflBneHHoe n3o6peTeHne npw ero ocymecTBneHMM b o6ohx 
Bapwamax ncnonHeHMH, npeAHa3HaHeHO p,nn ncnonb30BaHMfl b MeflnquHCKOM 
npoMbiujneHHOcTM, a i/iMeHHO npon3BOflMTb aBTOMaTunecKoe n3MepeHne a6eppai4Mfi 
nenoBeMecKoro rna3a w onpeAermTb cy6"beKTMBHyK) ocTpoTy 3peHkm c oflHOBpeMeHHbiM 
nofl6opoM HannyHLueM cc^epoun/iMHflpMHecKOM KoppeKMMM, wccneflOBaTb Bni/mHne a6eppai_in£i 
Bbicwux nop^AKOB Ha cy6*beKTHBHyK) odpoTy 3pehM* m npon3BOAHTb npomo3 pe3ynbTaTOB 
KOppeKI4MM 3peHH«; 

- {\nn 3a«BneHHOM rpynnbi M3o6peTeHHM b tom bha©, KaK OHa oxapaKTepM30BaHa b 
He3aBMCMMbix nyHKTax M3no>KeHHOM cfropiviynbi i/i3o6peTeHMfl, noATBep>KAeHa B03MO>KHOCTb ero 
ocyLuecTBneHM^ c noMoujbK) BbnueonncaHHbix b 3a*BKe nnn n3BecTHbix ao f\ajt>\ npnopnTeTa 

CpeACTB V\ MeTOAOB. 

CneAOBaTenbHO, 3a*BneHHafl rpynna n3o6peTeHni/i cooTBeTCTByeT ycnoBHK) 
«npoMbiLuneHHa^ npnMeHHMOCTb». 
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oopwiyn a 

1. OctDTanbMonornMecKUM npu6op nnn n3MepeHna aSeppaquw nenoBenecKoro 
ma3a, coAepwaLni/iiTi TOHenHbifi hctohhuk CBeTa, KOTopbiui npoeKTwpyeTCH Ha ceTnaTKy rna3a n 
C03flaeT Ha Hew Bi/ipTyanbHbiM hctohhmk, M3nyHeHuie KOToporo paccei/iBaeTca ceTHaTKOi/i, 
npoxoflMT nepe3 onTunecKne cucTeMbi rna3a, npno6peTaa npn stom dp330sy\o MOflyn^unK), 
cooTBeTCTBytomyK) cyMMapHbiM onTMMecKt/iM a6eppaL4MflM rna3a, cucTeiviy n3MepeHi/ia <$>opMbi 
BoriHOBoro (fcpoHTa BbiLueflLuero m rna3a n3nyHeHMH b BUfle flaTHMKa BonHOBoro cfcpoHTa, 
bhxoahom cuman c KOToporo nocTynaeT b cucTeiviy ynpaBJieHHa npu6opoM, OTJiuiHaKDiiji/ii/iCfl 
tgm, hto npn6op Aono/iHUTenbHO coflep>KHT pacnono>KeHHyK) Me>Kfly HenoBenecKHM rna30M v\ 
CMdeMOM n3MepeHum cucTeiviy KOMneHcaqMM a6eppai4W/i, nepe3 KOTOpyto npoxoflUT 
BbiLuefliuee v\z ma3a M3fiyHeHne cnpoequpoBaHHoro Ha cemaTKy rna3a BnpTyanbHoro 
ncTOHHUKa, cocTO^Li^yK) M3 KOMneHcaTopa pec|DpaKi4HM, npeflHa3HaneHHoro fln^ ynpaB/ieHi/m 
cfcoKycupoBKOM pacceaHHoro cexHaTKofi i/i3nyHeHi/m, m pacnonoweHHoro b nnocKOc™ 
n3o6pa>KeHHfl 3paHKa ma3a KOMneHcaTopa ac™™aTi/i3Ma, npoeKrop TecTOBbix KapTi/iH, 
KOTopbiM coBMecTHo c KOMneHcaTopoM pe<£paKuni/i n acTnrMaTM3Ma o6ecnennBaeT 
npoeunpoBaHne n3o6pa>KeHi/m TecTOBOM KapTHHbi Ha ceTnaTKe ma3a 

2. YcTpoMCTBO no n. 1, oTrmnaiomee TeM, hto cucieMa H3MepeHHfl cfropMbi 
BonHOBoro <£poHTa BbiaieALuero H3 ma3a n3nyHeHiifl npeACTaBrmeT co6oti flamnK BoriHOBoro 
cfDpoHTa Tuna LUaKa-rapTMaHa, 

3. YcTpoMCTBO no n. 1, OTnuHaromee TeM, hto KOMneHcaTop pecjDpaKuuw coctomt 
M3 pacnono>KeHHbix Me>Kfly AByMH ni/iH3aMH noABuwHOW npi/i3Mbi m flMxponHHoro 3epKana, 
KOTopoe oflHOBpeivieHHO HBrmeTca CBeTOAennTeneM finn ycTpoficTBa HacTpoMKn npn6opa 

4. YcTpoMCTBO no n. 1, oTni/iHatOLLieecfl TeM, hto KOMneHcaTop ac™rMaTW3Ma 
coctomt H3 napbi pacnono>KeHHbix nocneAOBaTeribHo n He3aBMCMMO BpamaKDmnxcfl BOKpyr ero 
onTHHecKOM och LinnnHAPHHecKux nnui TopunecKHX ni/iH3 pa3Hbix 3H3kob \a ci/iCTeMbi tohhoto 
BbicTaBneHM^ HananbHoro yrna i/ix noBopoTa, 

5. YcTpowcTBO no n. 1, OTnHHatomeecfl TeM, hto cucTeMa ynpaBneHun npn6opoM, 
cocTOflmaa M3 KOMnbKrrepa, KOTopbiw o6ecnennBaeT o6pa6oTKy AanHbix, BoccTaHaBj-iHBaa 
KapTy a6eppaLinii, xpaHeHi/ie A3hhnx m ynpaBneHue npuSopoM no kom3hasm onepaTopa, 
BKJiK)HaeT AonoriHUTeribHO MMKponpoueccopHbM KOHTponnep 

6. Yctpowctbo no n. 1, OTnHHaHDineeca TeM, hto oho AononHHTenbHO coa^p>kmt 
BCTpoeHHyK) cucTeMy aBTOKann6poBKK c Bi/ipTyanbHbiM i/ictohhukom CBeTa b KanecTBe 
TecTOBoro aneMeHTa, no3BoriflK)Li4yK) tohho i/i3Mepjrrb TeKymnw npocfu/inb KoppeKi_inn 
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7. YcTpoMCTBO no n. 1-6, oTriMMaHDineecfl TeM, mto oho flononHHTeribHO coflep>KHT 
ycTpoMCTBO HacTpOMKn, o6ecneMMBaK>mee BbicTaBneHne paSonero paccTOAHMH ot npn6opa ao 
ma3a 

8. YcTpoMCTBO no n. 7, oTnunaKD^eecq TeM, mto b ycTpotiCTBe HacTpoMKM 
npn6opa RH9\ noflCBeTKM rna3a nauneHTa ncnonb3yK>TCfl mctomhmkm MHc(DpaKpacHoro 
M3nyMeHMH 

9. YcTpofiCTBO no n. 7, oTnunanDLnee TeM, ycTpoi/iCTBO HacTpotiKu npn6opa 
BKJiK)HaeT cucTeMy npoequpoBaHM^ n3o6pa>KeHM^ MapoK Ha pafly>KHyK) o6onoMKy rna3a 
naqneHTa b BUfle npoeiaopa MapoK c AByM^ nfleHTUHHbiMn KaHanaMM c mctomhmiomm ero 
noflCBeTKi/i, cucTeMy BM3yanbHoro HaQruoReHwn 3a B3anMHbiM pacnono>KeHMeM npoeunpyeMbix 
M3o6pa>KeHn£i MapoK Ha rna3 naqMemra c ueribto onpeAeneHiiq HanpaBneHM* nepeMemeHMfl 
npw6opa Rnn BbiCTaBneHM* TpeOyeMoro paccTOHHM* ot npn6opa ,qo ma3a nauneHTa, 
onTMMecKaa ocb kotopom pacnono>KeHa Me>Kfly HanpaBneHM^Mn npoeunpoBaHM^ ui3o6pa>KeHw?i 
MapoK m coBnaflaeT c onTi/mecKoti ocbK) npn6opa m cucTeMy TpexMepHoro nepeMemeHM* 
npn6opa m/hjim rna3a naqneHTa, 

10. YcTpoPicTBO no n. 9, OTJiMMatoLMeeca TeM, mto cucTeMa npoeunpoBaHUfl 
ycTpoi?icTBa HacTpoCiKM npuSopa npeACTaBrmeT co6om rbb npoeKTopa hum npoeicrop MapoK c 

AByMfl MAeHTHMHbIMM KaHafiaMM, pacnOJ"IO>KeHHblMM CHMMeTpl/IMHO OTHOCMTe/lbHO OnTMMeCKOM 

ocm npn6opa noA yrnoM k Hew w Ha paccTOHHMM ot Hee t3khm o6pa30M, mto b nnocKOc™ 
BXOAHoro 3paMKa npn6opa npM ero Tpe6yeMOM HacTpoMKe npoequipyeMbie Ha paAy>KHy>o 
o6oriOMKy rna3a M3o6pa>KeHH5q OAMHaKOBbix m CHMMeTpi/NHbix OTHOCMTenbHO BepTMKanbHOM 
ocm npM6opa MapoK cxoa^tcfi, o6pa3yfi OKpy>KHOCTb c nepeKpecTMeM 

11. YcTpoMCTBO no n. 10, OTJiMMatoLAeecfl TeM, mto Ann noBbiweHMfl pe3KOCTM 
M3o6pa>KeHMfi npoeiaop MapoK cMCTeMbi npoeuMpoBaHM^ ycTpOMCTBa HacTpoMKM npM6opa 
BbinonHeH b bma© TeneLjeHTpMMecKOM npoeKUMOHHOM CMCTeMbi, o6naA3K>meM 6onbLuoM 
rny6MHOM pe3KOCTM, a MapKy b npoeicrope pacnonaraKrr HaKnoHHO 

12. ycTpoMCTBo no n. 9-11, oTnMMaromeecfl TeM, mto Ka>KA3^ MapKa CMCTeMbi 
npoei4MpoBaHM5R ycTpOMCTBa HacTpoMKM npM6opa MMeeT bma ceicropa b Kpyre 

13. OcjDTaribMonorMMecKMM npM6op a*™ M3MepeHM^ a6eppauMM MenoBeMecKoro 
rna3a, C0A©P>Kau4MM TOMeMHbiM mctomhmk cBeTa, kotophm npoeKTMpyeTca Ha ceTMaTKy ma3a m 
co3AaeT Ha HeM BMpTyanbHbiM mctomhmk, M3nyMeHMe KOToporo pacceMBaeTC* ceTMaTKOM, 
npoxoAMT Mepe3 onTMMecKMe CMCTeMbi rna3a, npMo6peTaa npM stom ct>a30By*o MOAyjn^UMK), 
cooTBeTCTBytomyK) cyMMapHbiM onTMMecKMM a6eppai4M^M ma3a, CMCTeMy M3MepeHMq cfropMbi 
BoriHOBoro (fipoHTa BbiLueALuero M3 ma3a M3nyMeHMH b BMAe a^tmmio BonHOBoro cfcpoHTa, 
bnxoahom cuman c KOToporo nocTynaeT b CMCTeMy ynpaBJieHM* npM6opoM, OTJiMMaKDLAMMC^ 
TeM, mto npM6op AononHMTeribHO coAep>KMT pacnonoweHHyK) Me>KAy MenoBeMecKMM rna30M m 
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cucTeMofi M3MepeHi/m cucTeMy KOMneHcaunn aBeppauw/i, nepe3 KOTopyio npoxoflUT 
BbiujeflLuee \A3 rna3a M3nyMeHne cnpoeMnpoBaHHoro Ha ceTHaTKy rna3a BnpTyanbHoro 
ncTOHHMKa, cocTO^LMyK) ui3 KOMneHcaTopa pec^paKUnn, npeAHa3HaHeHHoro aih ynpaBneHvm 
ct>OKycnpoBKOM pacceaHHoro ceTnaTKOM n3nyHeHi/in, pacnono>KeHHoro b nnocKocTH 
M3o6pa>KeHM5i 3paHKa rna3a KOMneHcaTopa acTfirMaTU3Ma m KOMneHcaTopa Bbicwwx 
a6eppaL4HM, npoeicrop TecTOBbix KapTHH, KOTopbiti coBMecTHO c KOMneHcaTopaMW pecjDpaKUHn, 
acTnrMaTi43Ma v\ Bbicwi/ix a6eppai4UM o6ecneHMBaeT npoeunpoBaHne M3o6pa>KeHHfi TecTOBofi 
KapTMHbi Ha cernaTKe rna3a 

14. YcTpoMCTBO no n. 13, OTnunaKDinee TeM, hto cucTeMa n3MepeHMfl cfropMbi 
BonHOBoro cjDpoHia BbiujeAiuero v\3 rna3a M3nyHeHM^ npeACTaBnaeT co6om asthhk BoriHOBoro 
cjDpoHTa Tuna LLIaKa-rapTMaHa, 

15. YcTpoMCTBO no n. 13, OTnnHaK>mee TeM, hto KOMneHcaTop pecjDpaKi4i/ii/i coctomt 
H3 pacnono>KeHHbix Me>KAy AByMa ni/iH3aMn noflBn>KHOM npi/i3Mbi v\ fluxponHHoro 3epi<ajia, 
KOTopoe oflHOBpeivieHHo nsnnejcn CBeTOflennTeneM flna ycTpowcTBa HacTpoi/iKti npn6opa 

16. YcTpowcTBO no n. 13, OTnunaKDmeecH TeM, hto KOMneHcaTop acTuirMaTH3Ma 
coctomt H3 napbi pacnono>KeHHbix nocneAOBaTeribHo m He3aBMCMMO BpaLLiatomiixcfl BOKpyr ero 
onTunecKOii och MunnHApunecKnx nnn TopMnecKi/ix jihh3 pa3Hbix 3H3kob h cuicTeMbi tohhoto 
BbiCTaBiieHMfl Hana/ibHoro yma nx noBopoTa, 

17. YcTpoMCTBO no n. 13, oTnwHaiOLLieecfl TeM, hto cucTeMa ynpaBneHwa 
npn6opoM, cocTO^LAa^ v\3 KOMnbKrrepa, kotopnm o6ecnennBaeT o6pa6oTKy a^hhhx, 
BOCCTaHaBnuBa^ KapTy a6eppai_ini?i, xpaHeHne a^hhhx u ynpaBneHne npyiSopoM no KOMaHAaM 
onepaTopa, BKntonaeT AonoriHUTenbHO MMKponpoi4eccopHbiM KOHTponnep 

18. YcTpofiCTBo no n. 13, oTnwnaK)LAeecfl TeM, hto oho AononHi/iTenbHO coAep>KHT 
BCTpoeHHyro cucTeMy aBTOKann6pOBKM c Bi/ipTyanbHbiM hctohhhkom CBeTa b KanecTBe 
TecTOBoro sneMeHTa, no3BormK)myK) tohho n3MepflTb TeKymum npocjDnnb KoppeKqun 

19. YcTpotiCTBO no n. 13-18, OTrmnaiOLLieecfl TeM, hto oho AononHHTeiibHO 
coa©P>kht ycTpoftcTBO HacTpoMKi/i, o6ecneHHBaK>Lnee BbicTaBneHne pa6onero paccTOHHi/m ot 
npn6opa ao rna3a 

20. YcTpoMCTBo no n. 19, OTnwHaiOLAeecfl TeM, hto b ycTpoticTBe HacTpoMKi/i 
npu6opa f\nn noACBeTKn rna3a naui/iem-a ncnonb3yK)TCH mctohhuku nHcfcpaKpacHoro 

M3fiyHeHMfl 

21. YcTpoMCTBO no n. 19, OTni/iHaK>mee TeM, ycTpoi/icTBO HacTpotiKi/i npn6opa 
BKTiKDHaeT cucTeMy npoeunpoBaHMn i/i3o6pa>KeHi/ifl MapoK Ha paAywHyto o6onoHKy rna3a 
naqweHTa b bha© npoeKTopa MapoK c AByM* uAeHTUHHbiMH KaHanaMM c ncTOHHUKaMM ero 
noACBeTKM, cucTeMy Bi/i3yanbHoro Ha6n\op,eHiA9\ 3a B3anMHbiM pacnonoweHHeM npoeunpyeMbix 
M3o6pa>KeHMM MapoK Ha rna3 nauneHTa c qe/ibK) onpeAeneHwa HanpaBneHi/m nepeMemeHMfl 
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npn6opa Ann BbicTaBneHi/m Tpe6yeMoro paccToaHMfl ot npn6opa ao rna3a naui/ieHTa, 
onTMHecKa^ ocb KOToport pacnono>KeHa Me>Kfly HanpaBneHi/mMi/i npoeunpoBaHuiq H3o6pa>KeHwti 
is/iapoK h coBnaAaeT c onTi/inecKOiTi ocbK) npn6opa n cwcTeMy TpexiviepHoro nepeMemeHi/m 
npn6opa \A/v\nv\ rna3a naunema, 

22. YcTpoMCTBo no n. 21, omi/iMaKDULjeecfl TeM, hto cucTeivia npoeMi/iposaHUfl 
ycTpowcTBa HacTpotiKM npn6opa npeflCTaB/i^eT co6oi?i Asa npoeiaopa win npoeKTop MapoK c 
AByMH nAeHTUHHbiMM KaHanaMi/i, pacnono>KeHHbiMM cummstpuhho oTHocnTenbHO onTunecKOM 
ocu npi/i6opa noA yrnoM k hgm h Ha paccro^Hnn ot Hee TaKMM o6pa30M, mto b nnocKoc™ 
BxoAHoro 3panKa npn6opa npn ero Tpe6yeM0i7i HacTpofiKe npoeuupyeMbie Ha paAy>KHy*o 
o6onoMKy rna3a M3o6pa>KeHMa oAHHaKOBbix m cuMMeTpuMHbix oTHOcnTenbHO BepTHKanbHOM 
ocu npn6opa MapoK cxoAflTca, o6pa3ysq 0Kpy>KH0CTb c nepeKpecTneM 

23. YcTpoiicTBO no n. 22, 0Tni/iHaK>Liieecfl TeM, hto a^ noBbiLueHH* pe3Koc™ 
M3o6pa>KeHH5q npoeKTop MapoK cncTeMbi npoeqnpoBaHi/m ycTpoi/icTBa HacTpoMKH npn6opa 
BbinoriHeH b bha© TeneqeHTpuMecKoti npoeKUMOHHOM ci/iCTeMbi, o6naAaK)meM SoribUJOM 
my6uiHOM pe3Koc™, a MapKy b npoeKTope pacnonaraKrr HaKnoHHo 

24. YcTpoi?iCTBO no n. 21, oTnunatomeecfl TeM, hto Ka>KAaa Map«a cucTeMbi 
npoeMnpoBaHUjR ycTpoMCTBa HacTpouiKM npn6opa nMeeT bi/ia ceKTopa b Kpyre 

25. YcTpoMCTBO HacTpoiiKH oc}DTanbMoriorMHecKoro npn6opa, BKntonaiOLLiee 
cucTeMy npoeuMpoBaHMfi w3o6pa>KeHi/ifl MapoK Ha rna3 naqneHTa c ncTOHHMKaMU ero 
noACBeTKn, cucTeMy BU3yanbHoro Ha6nK>AeHHH 3a B3anMHbiM pacnonoweHweM npoequpyeMbix 
n3o6pa>KeHMM MapoK Ha rna3 nai_ineHTa c qenbK) onpeAeneHwa HanpaBneHna nepeMemeHi/ifl 
npnGopa Ann BbicTaBneHnq Tpe6yeMoro paccTOHHHfl ot npn6opa ao ma3a nauneHTa, 
onTHHecKaa ocb KOTopofi pacnono>KeHa Me>KAy HanpaBneHt/iflMw npoeui/ipoBaHi/m K3o6pa>KeHi/]£i 
MapoK n coBnaAaeT c onTuinecKoii ocbto npn6opa, cucTeMy TpexMepHoro nepeMemeHi/m 
npn6opa, OTnunaHDuueecfl TeM, hto cncTeMa npoeunpoBaHwa npeACTaBrmeT co6om ABa 
npoeicropa hjih npoeKTop MapoK c AByMfl nAeHTUHHbiMn KaHanaMn, pacnonoweHHbiMH 
cuMMeTpi/iHHO OTHOCHTeribHo onTHHecKOM ocu npn6opa noA yrnoM k neti n Ha paccTOHHUM ot 
Hee TaKHM o6pa30M, hto b nxiocKOCTM BxoAHoro 3paHKa npn6opa npi/i ero Tpe6yeMoti 
HacTpotiKe npoeunpyeMbie Ha paAy>KHy*o o6ojiOHKy rna3a H3o6pa>KeHi/ifl oA^naKOBbix n 
CMMMeTpi/iHHbix oTHOcnTenbHo BepTHKafibHoCi ocu npu6opa H306pa>KeHI/lfl MapoK cxoa^tc^, 
o6pa3ya 0Kpy>KH0CTb c nepeKpecTweM 

26. YcTpouiCTBO no n. 25, oTnuHaKDnieec^ TeM, hto Ka>KAa* MapKa MMeeT bwa 
ceKTopa b Kpyre 

27. Yctpomctbo no n. 25, OTJinHajomeec^ TeM, hto a^* noBbiLueHUjR pe3KOCTn 
M3o6pa>KeHM^ b KanecTBe npoeiaopa MapoK ucnonb3yeTCfl TeneMemptmecKafi npoeKqnoHHafl 
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cucTeivia, o6naflaK)Lnafl 6onbLuoM r/iy6MHoPi pe3KOCTui, a MapKa b npoetcrope nMeeT HaKnoHHoe 
pacnonoKeHne 

28. YcTpoMCTBO no n. 25-27, cmiHHaiOLneecfl TeM, mto Arm noflCBeTKH rna3a 
nai4MeHTa ncnonb3yK)TCfl i/ictohhhkh i/iH<£pai<pacHoro n3nyHeHum 

29. Cnoco6 HacTpOMKM ocf)TanbMonornHecKoro npn6opa c ueribK) BbicTaBneHi/m 
Tpe6yeMoro paccTOHHMfl ot npn6opa flo rna3a naqi/ieHTa nyTeM noflCBeTKM rna3a, 
npoei4npoBaHM5R ui3o6pa>KeHHfl MapoK Ha rna3 naqneHTa, BM3yaribHoro Ha6nK)AeHi/m 3a 
B3anMHbiM pacnono>KeHMeM npoeuuipyeMbix n3o6pa>KeHHM MapoK m TpexMepHoro 
nepeMemeHi/ifl npn6opa, oTni/iMaKJLqi/iiicfl TeM, mto M3o6pa>KeHH5q MapoK npoeunpyroT Ha 
pafly>KHyK) o6onoHKy rna3a. 
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